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* Plating solutions 


4 Fine chemicals and pharmaceuticals 


* Photographic Chemicals 
* Synthetic Resin Solutions 


* Solvents, Varnishes 


Write with details of your filtration problems 


PATERSON ENGINEERING CO. LTD 
97 Windsor House, Kingsway, London, W.C.2 


i i 
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WELLS OIL FILTERS —_ 
= ier yeu'san'use'yexr ot | | FOKMaldehyde | 





several times over and 
change it more often. A ( 
thoroughly reliable supply 40° 

of oil is assured with the use 
of Wells’ special filter pads je 
which work in conjunction Available for 
with Wells’ patent syphon 
feed. Theoil delivered from 


a Wells’ filter can be used prompt shipment 


with complete confidence. 








Write for fuller particulars i 
of these filters il 





Delivery ef Oil Filters and special ‘‘Wells’ 
Filter Pads from Stock ”’ 





Also makers ef 
OIL CABINETS, BARREL POURERS & A Harris & Dixon Company 


PORTABLE PARAFFIN HEATER PLANTS Guest Industrials Ltd. 





A CC. WELLS & CO. LTD Raw Materials Division 
81, Gracechurch Street, London, E.C.3 ||| = 
Telephone: Mansion House 5631 (16 lines) T 


Telegrams : Guestind, London 


























F 
3 
ALL KINDS OF CASKS & VATS MADE TO Vy 
ORDER - IRON & STEEL DRUMS BOUGHT 
& SOLD + DRUMS RECONDITIONED Wy 
Office & Cooperage :— 
Telephone :—Leytonstone 3852 Ro 
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Plant | ior the ‘Chemical Industry 





for ACID NEUTRALIZATION, CLARIFICATION OF LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 


FILTRATION AND FLOCCULATION, 
TREATMENT, PURIFICATION 


MENTATION AND THICK- 
ENING, SEPARATION OF 
SOLIDS FROM LIQUIDS, 
SODA RECOVERY. WET 
MATERIAL HANDLING 


including 
AGITATORS CAUSTICIZ- 
ERS, CLARIFIERS, CLASS- 
IFIERS, CONVEYORS, 
DEWATERING MACHINES, 
ROTARY, VACUUM FIL- 


PICKLING LIQUOR 
OF TRADE WASTE, SEDI- 








ee 











| Rotary Pulp Washing Machine, with TERS, SAND WASHERS, 
| Pitch Pine Trough, Wash Gear and Rotary Vacuum Filler, with Take-off 
d. | deal iat SLUDGE PUMPS, Roller and Repulper 
THICKENERS, etc. 
Gat 


’*'| UNIFLOC LIMITED 


— SWANSEA — 





Phone : Swansea 55164 (3 lines) 


Grams: Unifloc, Swansea 




















THE SICH OF 
OOD WELDING 


Alwz ay ‘S ar 









Welcleck STAINLESS STEEL PANS 


Open top pans as illustrated, steam jacketed pans, and all 
types of plant and processing equipment in welded stain- 
less steel, mild steel, monel and other weldable metals. 


EXPORT ENQUIRIES INVITED 





vert Jenkins € NL td 


Telephone 4201-6 ¢4 


Our new catalogue “ Welded Fabrications” is available on 
application. 


lines) 





— ROTHERHAM 
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Safety First 
SA EF E T Y EF t R ST | For Optimum Hardness and Swengih 

















a aa nia NITRIDED 

THE “OLDBURY”? PATENT 

CARBOY DISCHARGER ‘N iT R A L L © Y 
will empty and elevate up to 50 feet | S T E E L 

the contents of any carboy, bottle or 


vessel, and complies with all the con- 
ditions of the Coen & Act of 1937. 


For all parts subject to frictional 
wear, fatigue or corrosion fatigue. 


Particulars from : 


KESTNER’S NITRALLOY LIMITED, 
| 


25 TAPTONVILLE ROAD, SHEFFIELD, I0 
, W , London, S.W. | "Phone: 60689 Sheffield °*Grams: Nitralloy Sheffield 























NORTON & RIDING 
(YORKSHIRE) LTD. JOHN KILNER & SONS('»2”) LTD 
Chemical Plumbers & Leadburners 
On Mini . ESTABLISHED 1867 
inistry of Supply List 
Contractors to N.C.B. Calder Vale Glass Works, Wakefield, Yorks. | 
LEAD-LINED TANKS, COILS and VATS 
SULPHURIC ACID PLANT 
HOMOGENEOUS LEAD LINING 
LEAD WORK FOR DYEWORKS and Pegs aoe SPECIALI TS 
EXPLOSIVES 





"PHONE : WAKEFIELD 2042 “GRAMS : GLASS, WAKEFIELD ff 


SATURATORS and BENZOLE WASHERS 
Reg. Office Works 
66 Westfield Road, New Works Road 
Heaton, BRADFORD. Low Moor, 
Tel. : 42765 & 44868 BRADFORD 














POTTER’S——= 
The "SAFETY. Machinery Guards 


@ DESIGNED 
FOR SAFETY 


@BUILT 
FOR SERVICE 











Since the diet 0 of industrial I ‘ 
safety, the famous “EVER- ; j 4 - 
TRUSTY ” trade mark has : Potter's guards 
distinguished the best from “i ‘ ‘ are installed in 
the second-best in indus- . works througb- 
_— gloves, goggles, 





respirators clothing and | : ‘ aft fay = out the country 
other safety appliances. - Spee) §=and are distin- 


For free illustrated guishableby their 
gues of 


catalo the tras Pe - 
« EVERTRU STY” &, ? sound construc- 
range of whatis latest i es tion, good fitting 
and best in safety ‘ : and many exclu- 
pote ong ge ab sive features. 


BROS- 
WALLACH ©: 


For over sixty years specialists in Industrial Safety PHIPP STREET. . LONDON, 


E.C.2 
49, TABERNACLE STREET, LONDON, .C.2. BiShopspete 2177 (3 lines) 
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“WESTON” Type 
Centrifugals 


Available in single units or in Batteries 

Self-contained, electrically or belt 
driven. 

Baskets arranged for bottom discharge 

Special feed arrangements if desired 
kets and casings of non-corrosive #™ 
materials 

Structures to suit any requirement 

Speed to suit requirements of product. 

Sizes from 30in. to 48 in, dia, 

Early delivery 


MANLOVE, ALLIOTT & CO. LTD. 


ve wotrimenan BLOOMSGROVE WORKS - NOTTINGHAM 


751277 (3 times) LONOON OFFICE 4) & 42 PARLIAMENT TREET WESTM 


TELEPHONE WHITEHALL 5931-2 


TELEGRAM 


NSTER w ves 
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Thermometers. 
Fahrenheit and Centigrade Ranges. 


indelible Engraving resistant 
to the action of oils 
and spirits. 


LIBERTY 





Thermometers... 
for all Laboratory Purposes 


et: ZECO1 


Specially designed Thermometers for all Laboratory purposes. 


Engraved-on-Stem mercury and spirit filled Glass 





Precision Thermometers 
made to Standard Specifications for 
Scientific Research. ( 









Glass Sheathed Insulated Thermometers for Chemical purposes. 
Precision Hydrometers for Density, Specific Gravity & all Arbitrary Scales. 


rwtem: = G, AH. ZEAL Lr. 


2283/4/5/6 LOMBARD ROAD, MORDEN ROAD, LONDON, S.W.19  S°LSHSSH 






N.P.L. Certified ; 
if required. 


Short Range Short Stem, Calorimeter and Secondary 
Standard Thermometers. 


Telegrams: 
ZEALDOM, 








* «OO 
avd provenced 


The Kestner organisation serves many 
industries. In fact, wherever chemicals are 
manufactured or used it is more than likely 
that you will find some Kestner plant—it 
may be a stirrer or other small item—it may 
be a large spray drier or the entire process 
plant. Whatever it be, large or small, you 
will find it doing “a good job.” 


If you are needing new plant, Kestners can 
help you on any of these subjects ; 


ACID HANDLING e ACID RECOVERY PLANT e AIR 
AND GAS DRIERS e ODRYINGPLANT e ELECTRIC 
HEATING—ISOLECTRIC SYSTEM FOR PROCESS HEATING 
FLUID HEAT TRANSMISSION SYSTEMS e EVAPORATOR 
PLANT e@ GAS ABSORPTION AND REACTION SYSTEMS 
KEEBUSH e LABORATORY & PILOT PLANTS e STIRRERS 
& MIXING EQUIPMENT > SULPHUR BURNERS 


Kestner’s CHEMICAL 





(el | 


ENGINEERS|'0 


KESTNER EVAPORATOR & ENGINEERING CO., LTD., 5 GROSVENOR GARDENS, LONDON, S.W.|I.) 
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= CDLCS CLC) CL) cS <> 


For exact repetition 


ELCONTROL Electronic Timers ensure accurate repetition of any process depend- 











ing On exact timing. They can give repetitive accuracy within 2%, and are not affected 
by wide mains voltage fluctuation. 

The models now available include single operation timers, delay switches, and cyclic 
timers giving continuous interval switching ; they provide infinitely variable timing 
ranges up to 5 minutes. 

In resistance welding, chemical processes, heat treatment, filling and conveying 
equipment, plating, testing and many other functions, these Timers are giving 


improved quality, reliability and operating speed. 


Prices from £13.10.0 


Please write for Data Sheets 









TRADE 


ELCONTROL PROCESS TIMERS 


§| 10 WYNDHAM PLACE, LONDON, W.1. Ambassador 2671 
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Propylene derivatives... 


PROPYLENE GLYCOL 
* 
DIPROPYLENE GLYCOL 
* 
PROPYLENE OXIDE 
* 


1:2 - DICHLOROPROPANE 
(PROPYLENE DICHLORIDE) 


ISOPROPYL ALCOHOL 


ISOPROPYL ETHER 


& 
ACETONE ° 
Full information, samples and prices 
on request to the manufacturers : 
PETROCHEMICALS LIMITED 
ra 
LONDON SALES OFFICE MANCHESTER SALES OFFICE 

170, Piccadilly, Partington Industrial Estate, 

3 London, W.1 Urmston, Manchester. 

Telephone : MAYfair 6618 Telephone: Irlam 2601 
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Established 1919 


The Weekly Journal of Chemical Engineering and Industrial Chemistry 





BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4. 
Telegrams: ALLANGAS FLEET LONDON : Telephone: CENTRAL 3212 (26 lines) 
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The Research Problem 


research today—and commonly from 

a critical standpoint—that we are in 
some danger of forgetting that, like 
another modern shibboleth, * produc- 
tivity,’ research is a sadly over-worked 
word. Of all aspects of the relationship 
industry and science, it is 


S= much is said and written about 


| certainly the most dramatic and colour- 


ful. Nothing succeeds like success, and 
naturally those research projects from 
which new and profitable processes or 
branches of industry eventually arise 
receive a much greater amount of 
publicity than the buried and sterile pro- 
jects that produce mere costs and dis- 
illusionment. It has long been a standing 
indictment of British industry that it is 
reluctant to undertake an adequate 
amount of research. The more vigorous 
attitude of American industry is invari- 
ably cited in comparison. 

The truth is that reliable and com- 
parable figures for British and American 
expenditure upon research are not readily 
available. The industrial turnover, of the 


United States of America is very much 
greater; so, too, is the cost of scientists. 
In consequence the sums reported to be 
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spent there each year upon industrial 
research seem astronomical. We have 
never—at any rate in reasonably modern 
times—spent anything approaching the 
American amount upon research, and it 
is scarcely likely that we ever shall or 
should. Recently The Economist (1953, 
5,735, 191-193) estimated that both 
countries ‘devote to research just under 
1 per cent of their gross national pro- 
duct.’ But research costs are less in this 
country, so we should actually be getting 
a much better pro rata return. However, 
this is an inference that even the scien- 
tific Anglophile will find difficult to 
swallow. 

The Advisory Council on Scientific 
Policy in their last Report (see THE 
CHEMICAL AGE, 18 July, p. 118). while 
stating that a much greater amount is 
spent by industry on research than before 
the war, said that this effort falls ‘far 
short of the average level in the United 
States.’ Here, however, the word 
‘average’ is highly operative. For ‘some 
firms in this country mostly among the 
larger ones, are quite as advanced and 
efficient in their application of scientific 
research as any in the world. The 
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trouble is that there are not enough of 
es There is a point below 
which firms are not big enough to employ 
even one full-time scientist. This is not 
due to apathy, but to hard facts and 
common sense. Medium-sized firms have 
certainly not employed scientists suffi- 
ciently in the past and the same reluct- 
ance still exists fairly commonly, but, as 
has often been mooted in these pages, a 
wider use of experienced scientists as part- 
time advisers or consultants would be 
more fruitful than the accepted full-time 
employee system. Too many people 
whose experience is wholly of science in 
action within large organisations talk 
about the benefits of science in small 
organisations. When the turnover or 
volume of output is relatively small or 
medium-sized, the small scientific staff 
that can reasonably be afforded must 
waste time and potential ability upon 
many routine duties if full-time occupa- 
tion is to be justified. Conditions and 
circumstances in, say, a company con- 
trolling four or five works from a single 
headquarters, are totally different. 

To try to solve this problem we have, 
of course, the joint DSIR—Industrial 
Research _ Association system, an 
approach that has little counterpart in 
the USA. Splendid work at compara- 
tively small cost has been done by the 
best, but it must be realistically admitted 
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growing pains. Co-operative research 
by natural home competitors is a 
delicate plant to bring to harvest. The 
smallest supporting firms (who in theory 
should be the greatest beneficiaries) 
usually pay the least; the largest firms 
often have their own private research 
to finance as well and they nevertheless 
pay the most. The capacity of member 
firms to absorb benefits depends very 
considerably upon whether they them- 
selves employ scientists. If it is true that 
research is a risky investment, it is a 
sound and attractive plan for the risk to 
be spread collectively; but when a 
research project succeeds, is collective 
exploitation as easy to arrange? Or as 
attractive ? It is surely a basic fact that 
applied research is competitive. 

In any case, research expenditure is 
only the beginning of investment. If its 
results are to be utilised, far greater 
investment in new plant must usually 
follow. It is fair enough to say that taxa- 
tion relief favours expenditure upon 
research here as reasonably as in 
America, but the equality comes to a 
sharp halt at the smallest pilot-plant 
stage. New plant in the USA can be 
both built and written off much more 
quickly than here, and at least the home 
market for its output is more assured. 
Anglo-American comparison must take 
































that the effectiveness of some of these this major difference of industrial 
research centres is seriously retarded by climate into account. 
The Chemist's Bookshelf é 0) Bee 
The Production of Germanium 307 ; i 
Home News Items « +) Sa 
Ultrasonic Testing of Chemical Plant 311 
Overseas News Items » ss 
The British Association 316 
Personal 330 
Glaxo at Ulverston 317 
Publications & Announcements 4 aoe 
Sulphuric Acid Returns 320 
Le i Law & Company News 332 
Development, Principles & Applications 
of Interrupted Quench Hardening 321 Market Reports 334 
The annua! subscription to THE CHEMICAL AGE is 42s. Single copies, 1s.: post paid, 1s. 34. SCOTTISH 


OFFICE: 116 Hope Street, Glasgow (Central 3954/5). MIDLANDS OFFICE: Daimler House, Paradise 
Street, Birmingham (Midland 0784/5). LEEDS OFFICE: Martins Bank Chambers, Park Row, 
Leeds, 1 (Leeds 22601). THE CHEMICAL AGE offices are closed on Saturdays in accordance 


with the adoption of the five-day week by Benn Brothers Limited. 





Very 


H 
in 
m 


justific 
nical s 
establi 
utilisec 
known 
steps < 
to-dat 
found 
Majes 
of a 

receive 
invitin 





for co 
appea. 
bough 
DSIR 
meet 

possib 
For b 
to you 
As a 

jtions 

possit 
Is gol 
will u 
jused ? 
this 1 
jyears. 
chang 
for y 


A Be 


iT 
Jo: 
cla 


instea 
appro 
jaspec 
ithe p 
could 
full r 
ipubli 
ibothe 
woul 
own 
that 
jexam 
jcan 





53 


irch 


The 
-Ory 
ies) 
rms 
rch 
‘less 
iber 
yery 
em- 
that 
sa 
< to 
, a 
tive 
r as 
that 


TISH 
adise 
Row, 
lance 





al 


15 August 1953 


THE CHEMICAL AGE 





305 


Notes &° Comments 


Very Civil Service 


HE latest report from the DSIR 
T inctuaes special mention of publicity 

measures. There is undoubtedly some 
justification for believing that the tech- 
nical services of the DSIR and its various 
establishments would be more widely 
utilised by industry if in fact more was 
known about them. Evidence that active 
steps are being taken to promote an up- 
to-date public relations policy can be 
found today at any branch of Her 
Majesty’s Stationery Office. The buyer 
of a DSIR report will probably also 
receive a post-paid reply letter form 
inviting comments. Opposite the space 
for comments he will find this persuasive 
appeal for co-operation: ‘You have 
bought this report. Is it what you need ? 
}/DSIR wants to ensure that its reports 
meet the need of as many users as 
possible . . . How do you use this report? 
For background information in relation 
to your work? For specific information? 
As a reference to the original publica- 
tions of the Station? Or merely for 
possible future reference? If this report 
is going on the shelves of a library, who 
will use it? And how much will it be 








used? The form, style and contents of 
this report could be altered in future 
years. Have you any suggestions for 


‘changes which would make it more useful 
for you... ?” 


i 


25 ‘a Bouquet 


official organisations. Here is a first- 

class opportunity to present a. bouquet 
instead. This frank and _ personal 
approach of the DSIR to one important 
‘aspect of the public relations problem— 
ithe presentation of published material— 
could hardly be bettered. It deserves a 
full response from the buyers of DSIR 
publications; certainly a  ‘can’t-be- 
lbothered-with-any-more-forms’ reaction 
would be churlish indeed. For what our 
Own opinion is worth, we do not think 
that DSIR annual reports are poor 
examples of presentation. Unless they 
can be enlarged without making them 


[- is always easy to hurl brickbats at 





unduly expensive, only minor improve- 
ments seem possible, e.g., better lay-out 
might give a more readable appearance 
to a text that must inevitably be some- 
what condensed. The greater need in 
our view is for additional publications, 
possibly for shorter and more simply 
written versions of the reports aimed at 
the reader who is technically-minded, but 
is not a 100 per cent scientist or tech- 
nologist. However, the right spirit is 
obviously in possession at DSIR head- 
quarters, and it is refreshing to find a 
Government department prepared to meet 
the public more than half-way. Nothing 
but good can come of it. 


Tallow & Grease 


HAT are known as ‘* inedible 

fats’ in world trade may, with a 

." little exaggeration, become also 
krown as unsaleable fats. Tallow and 
grease are steadily being produced in 
greater annual amounts than markets 
can absorb. That is the position at any 
rate in the USA, the major producer and 
exporter, and it is mainly caused by the 
decline of soap in the face of synthetic 
detergent competition. Production there 
is at least twice the pre-war level; it has 
risen at a much faster rate than meat 


production, recovery processes having 
increased in efficiency and points of 
application. Since 1947, however, the 


use of inedible tallow and grease in soap 
making has fallen by approximately 
30 per cent, no easy change to assimi- 
late when it is considered that this single 
demand formerly accounted for more 
than 80 per cent of total consumption. 
Nor is there any reason to suppose that 
future tallow production—or at any rate 
productive capacity—will not increase. 


New Uses ? 


O far, the problem of an annually 
Gite surplus has been kept within 

bounds by increased exports. Out- 
side America detergents have not yet 
made such large inroads into the soap 
market, and USA tallow is probably the 
cheapest fat available for soap manu- 
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facturers. Exports have risen from 
70,000,000 Ib. in 1947 to 750,000,000 Ib. 
in 1952, but the maintenance of this 
unprecedented level depends upon dollar 
availability in foreign countries and (in 
the longer run) upon the ability of soap 
to withstand the threat from detergents. 
Yet tallow at 4 or 5 cents per lb. (at 
production points) is a cheap organic 
raw material. It is surely not beyond the 
powers of modern technology to develop 
new and possibly large-scale uses for 
tallow. What might be called chemical 
re-thinking seems urgently needed. 
Twenty years ago finding new outlets for 
a large-volume organic material might 
have been formidable, but today an 
expanding heavy organic chemical in- 
dustry exists and creates a potential 
market for all cheap arrangements of 
carbon, hydrogen, and oxygen atoms. 


Dollar Problem 


OR some years ahead, however, the 
P onary trouble for USA tallow 

producers will be dollar availability 
abroad. However inedible Americar 
tallow may be, it makes a useful contribu- 
tion to the world food situation; every 
ton of tallow used in soap releases its 
equivalent in vegetable oils that are 
edible or easily convertible into edible 
fats. The dollar gap creates a problem 
that would not otherwise exist, or, more 
accurately, a problem that could easily 
and smoothly be solved in a world of 
freely exchangeable currencies. And if 
USA tallow stocks accumulate, the price 
will fall lower still, making tallow and 
grease recovery much less attractive 
economically. 


Rothamsted Reports 


HE latest annual report from the 
famous Rothamsted Station men- 
tions some preliminary tests with an 
ammoniacal by-product from gas-works 
which has been made by a new process. 
It would appear that there is much less 
removal of impurities for it is described 
as a ‘sulphate of ammonia’ in which 
69 per cent of the sulphur is sulphate 
but 12 per cent is sulphite and 18 per 
cent thiosulphate. In most experiments 
the fertiliser behaved effectively as a 
nitrogen supplier, although in two cases 
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there were respectively signs of poor 
early response and burning of foliage, 
The fertiliser was said to have had poor 
mechanical condition—and this is an 
important aspect of any fertiliser. To 
quote from the report itself: ‘If by. 
product fertilisers, difficult to apply or 
containing materials likely to be harmful, 
are to be used in agriculture, they must 
be offered at greatly reduced prices.’ It 
would seem that the new process, which 
is not described, will not be able to help 
in solving the still sizeable problem of 
ammoniacal wastes at small gas-works. 
Using such waste liquors to ammoniate 
superphosphate, as recently developed on 
a pilot-scale by Scottish Agricultural 
Industries Ltd., seems much mor 
promising. 


Soil Conditioners 





NOTHER chemical topic raised by 

the new report is that of polymeric 

soil conditioners. Tests on 13 
farms in 1952 showed no significant 
benefits from the application of one of 
these new products. Nor were benefits 
produced in three tests in forest nurseries. 
The verdict given is that ‘ improved) 
methods of preparation and application 
must be devised before synthetic soil 
conditioners can be expected to improve 
crop growth under normal agricultural or 
horticultural conditions.’ Since these 
products are far from cheap—judging| 
their economics by current market prices 
—this preliminary opinion from Rotham-} 
sted is hardly a happy augury for their 
future in Britain. Perhaps it is too early 
to reach too adverse a conclusion, but 
high-priced commodities in farming or 
market-gardening must offer certain and 
substantial benefits if they are to 
establish any real demand. 


Union and Wage Restraint 


The preliminary agenda for the annual 
conference of the Trades Union Congress at; 
Douglas, Isle of Man, early next month, 
includes resolutions from several of the 
smaller unions condemning wage restraint. 
One from the Chemical Workers’ Union calls 
for ‘a legalised minimum living wage linked 
to a revised and accurate retail cost-of-living 
index.’ 





ana 


urt 
alsc 
por 
of | 
occ 






yply or 
armful, 
y must 
es.” It 
- which 
to help 
lem of 
-works. 
noniate 
ped on 
>ultural 

more 





ised by| 
lymeric 
on 13| 
nificant 
one of 
benefits 
irseries, 
proved ; 
lication| 
ic soil 
mprove 
‘ural or 

these 
judging 
t prices 
otham- 
yr their 
oO early, 
yn, but 
ing of 
1in and 
are to 


annual 


gress at| 

month, 

of the 
‘estraint. 
ion calls 
e linked 
of-living 





15 August 1953 


THE CHEMICAL AGE 





The Production of Germanium 


Important Developments in Great Britain and the USA 


ENDELEEP’S striking forecast of the 

properties of ekasilicon, fifteen years 
before its discovery in 1886 by Winkler (who 
christened it germanium), has become one 
of the legends of chemistry, but even he 
could not predict the wide interest which has 
been shown lately in this element. 

Winkler’s source of the metal was 
argyrodite, a rare mineral, 4 Ag,S.GeS,, 
containing 5-7 per cent by weight of ger- 
manium. In 1918, a further source was 
discovered in the copper mines at Tsumeb in 
South West Africa. This was germanite, 
Cu,(Ge, Ga, Fe, Zn) (As, S),, containing 6-10 
per cent germanium and up to 2 per cent 
gallium. The deposits were until recently 
believed to be nearly exhausted, but a report 
appeared in the South African Engineering 
and Mining Journal the other week, an- 
nouncing that a germanium recovery 
research programme, supplemented by work 
on the part of three major metallurgical 
research groups in the USA, had been begun 
at Tsumeb; and it is expected that the pilot 
plant stage will be reached within the next 
few months. 

Germanium also occurs in zinc ores, and 
when the roasted ore is leached with sul- 
phuric acid, as for the electrolytic process, 
germanium, cadmium, gallium and indium 
also go into solution. It was formerly be- 
lieved that the presence of these metals 
seriously affected the deposition of the zinc, 
and they are precipitated from the leach 
liquors as sludge, by the addition of more 
zinc in the form of the powdered metal. 
Recovery of germanium from this sludge is 
practised in the USA (Jaffee, McMullen 
& Gonser, Trans. Electrochem. Soc. 1946.) 


Germanium in Coal 


The occurrence of germanium in coal was 
first noted by Goldschmidt and Peters 
(Nachr. Ges. Wiss. Géttingen, 398 [1930]; 
141, 371 [1933]) during the spectrographic 
analysis of a sample of coal from the 
Hartley Main Seam in Northumberland; 
further samples from the same district were 
also found to have an unusually high pro- 
portion of the element. Up to .003 per cent 
of germanium and almost as much gallium 
occurred. 


The interest of the late Sir Gilbert 
Morgan, then director of the CRL, was 
aroused, and an investigation into methods 
of extraction of these two rare metals was 
initiated (Morgan & Davies, Chem & Ind., 
717 [1937]). It was found that as much as 
60 per cent of the germanium content of 
coal was lost when it was completely ashed, 
and attention was directed to the flue dusts, 
in which some of the volatilised germanium 
might be expected to have accumulated. 
Nearly 20 years previously, gallium and an 
‘unidentified element,’ among others, had 
been found in a spectrographic exami- 
nation of flue dust by Ramage and Hartley. 
(Ramage, Nature, 119, 783; Trans. Chem. 
Soc., 71, 533, 1897, etc.) 


Ideal Conditions in Gas-Works 


It was found that ideal conditions for the 
concentration of germanium exist in gas- 
works: beginning with a coal of content up 
to .003 per cent, a dust may be obtained 
from the flues of the producer sytem con- 
taining possibly more than 1 per cent. Ash 
from Lancashire boilers, on the other hand, 
contains only a low concentration of about 
.003 per cent, as in the original coal. 

The rare metals occur in flue dust probably 
as the lower sulphides or oxides, which are 
very volatile above about 700°. The com- 
position of dusts varies considerably, 
depending upon the coal being burnt: some 
contain a high proportion of sulphate and 
arsenic, others silica, ferric oxide and 
alumina. 

Morgan and Davies set up a pilot plant 
capable of treating 28 Ib. batches of material 
at a time. The flue dust was treated with 
sufficient HC1 to ensure that, after all re- 
action had been completed, the remaining 
acid concentration would be slightly less 
than that of the constant boiling mixture. 
The germanium tetrachloride, boiling at 84°, 
was then distilled off. The distillate con- 
tained a considerable proportion of arsenic 
trichloride, but by means of a second distil- 
lation in a current of chlorine, much of the 
arsenic was induced to remain behind as the 
less volatile pentachloride. Gallium was 
extracted with ether from the acid residue. 

It was not until 1945, following the 
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development at Purdue University of ger- 
manium high-inverse voltage rectifiers, that 
the firm of Johnson, Matthey & Co., well 
known for their experience in metallurgical 
technique, began research into the produc- 
tion of germanium in commercial quantities 
at the request of the General Electric Co., 
who by this time had fully appreciated the 
importance of flue dust as a source of ger- 
manium. In a survey made just before the 
war, of the trace elements in British coals, 
the Fuel Research Station had shown that, 
except in South Wales coals, there is no 
marked variation in the proportion of ger- 
manium. There was thus a substantial ton- 
nage of potential germanium available in the 
flues of gas-works throughout Great Britain. 

The method of Morgan and Davies was 
found not sufficient to extract all the ger- 
manium from dust in a number of samples. 
The process developed by Johnson, Matthey 
& Co. (Powell, Lever & Walpole, J. Appl. 
Chem., 1, 541 [1951]), who had already some 
knowledge of the extraction of germanium 
from germanite, involved, first of all smelt- 
ing the dust with soda, lime, copper oxide 
and carbon. Silica and alumina are removed 
as slag by the action of the soda and lime; 
copper, released from the copper oxide, 
collects gallium; and iron from the flue 
dust collects germanium. The result is a 
copper-iron regulus containing 3-4 per cent 
of germanium and 1.5-2 per cent of gallium 
—a recovery of more than 90 per cent ger- 
manium and about 80 per cent gallium. 

The regulus is taken into solution by 
treatment with a stream of chlorine under a 
dilute solution of ferric chloride. The 
liquid is then distilled, and the condensate 
separates into two layers: the lower layer 
consists of germanium tetrachloride con- 
taining up to 20 per cent arsenic trichloride, 
and the upper of constant boiling HC1 con- 
taining large quantities of AsCl1,, but little 
germanium. The lower layer is run off for 
further purification. 


Separation Difficult 


Germanium tetrachloride boils at 84°, and 
arsenic trichloride at 130°, but separation by 
distillation is difficult, since the vapour pres- 
sure of AsCl, at 84° is high. By careful 
fractionation the arsenic content may be re- 
duced to 20 ppm., but this is a level of im- 
purity very much higher than can be 
tolerated. Oxidation of the trichloride to 
the pentachloride, as in the process of 
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Morgan and Davies, is also insufficiently 
efficient. 

The arsenic content is finally lowered to 
less than 0.1 ppm. by refluxing for 12-15 
hours through a column packed with clean 
copper turnings. This figure for arsenic 
has been checked at the Chemical Research 
Laboratory, employing As-76 as tracer. 

In America, the most readily available 
source of germanium is zinc ore from the 
Tri-State area (Missouri, Kansas _ and 
Oklahoma), which contains from 0.01 to 
0.1 per cent. Information is not readily 
available on the production of the metal, but 
the prime producers appear to be the Eagle 
Picher Co., who have long been concerned 
with the smelting of zinc ores. 

Germanium is won from Tri-State ore as 
follows. After normal grinding, flotation 
and roasting, the ore is sintered with a mix- 
ture of coal and sodium chloride. Ger- 
manium and cadmium form volatile chlor- 
ides which are condensed and then separated } . 
by distillation. As in the British process, the} 
germanium tetrachloride is subsequently dis- 7 
tilled from strong HC1 and refluxed through 
copper turnings (Chem. Eng., 59, (4), 158 
[1952]). oon 

Further Treatment 


The further treatments leading to pro- 2 
duction of the metal are very much the same} gq 
in both countries. Purified germanium f the 
tetrachloride is hydrolysed to the dioxide by} No 
pouring into water; very cold water must be} ato 
used, or the dioxide is obtained in a highly! be 
refractory form. The dioxide is generally} 
sold by the prime producers, and their custo- 
mers prepare the metal with a controlled’ « 
content of impurity. F wit 

The element is produced by heating the } ato 
dioxide in pure graphite boats at 600°-650° } Fo 
ia a current of hydrogen until no more water | po) 
is given off; the temperature must be kept) the 
below 700°, however, to avoid loss of the ab, 
volatile monoxide. To fuse the metal into | yn, 
an ingot, it is heated to 1,000° in a current | fie} 
of nitrogen; hydrogen cannot be employed j co; 
at this stage, since the molten germanium |\gy, 
will absorb it, giving rise to blowholes on Jch; 
cooling. 

Further purification of the element may be] jnt 
carried out by allowing the mclten ingot to | ho 
cool slowly from one end to the other, when | jnt 
fractional crystallisation will occur. About | ho 
90 per cent of the metal may be obtained |*h, 
by this method before the concentration of | wh 
impurities becomes too high; the residue is 





















1953 
ficiently 


ered to 
r 12-15 
h clean 
arsenic 
esearch 
er. 

vailable 
om the 
s and 
0.01 to 
readily 
tal, but 
> Eagle. 
ncerned 


> ore as 
lotation 
a mix- 
>. Ger- 
> chlor- 
parated 
sess, the 
itly dis- 
through 
(4), 158 


to pro- 
he same 
nanium 
xide by 
must be 
1 highly 
enerally 
iT custo- 
ntrolled 


ting the 


10°-650° | 


re water 
be kept 
, of the 
tal into 
current 
nployed 
manium 
oles on 


may be 
ingot to 
r, when 

About 
»btained 
ation of 
sidue is 


15 August 1953 


returned to the metallurgists for re-purifi- 


cation. The germanium obtained in this 
crystallisation is multicrystalline; it is quite 
suitable for transistors employing the point 
contact principle (see below), but not for 
those of the junction pattern. 

To obtain single crystals the metal is 
melted and held just above its melting point 
at 960°. The surface of the melt is touched 
with a single crystal, which is then slowly 
raised, drawing a monocrystalline rod after 
it. This process is carried out in vacuum or 
an inert atmosphere of helium or argon, and 
by its means carefully controlled propor- 
tions of impurities may be added to the melt 
and thus incorporated in the crystal. As 
little as 1 part in 10” will detectably affect 
the electrical properties. 

The properties of germanium which have 
been responsible for its sudden rise to fame 
are those of a semi-conductor, and, in order 
to appreciate the reasons—and the processes 
—for the incorporation of impurities into the 








crystal, it is necessary to appreciate the 
causes of semi-conduction. The same 
phenomena are explained in different ways 
on both the electronic and the quantum 
mechanical theories, but the former is 
perhaps the more readily grasped. 

The germanium atom is tetra-covalent and 
in a perfect crystal each atom is located in 
a regular lattice, with nearest neighbours at 
the corners of a tetrahedon, as in diamond. 
Norma!ly, the covalent bonds keep each 
atom firmly in place, and the crystal would 
' be non-conducting. 

' n- and p-Type Conductors 

Suppose, however, that an atom of arsenic, 
{with five covalency electrons, replaces an 
jatom of germanium at one lattice point. 
Four of the electrons will form valency 
bonds with the four neighbouring atoms, but 
the remaining electron will orbit loosely 
about the arsenic, and may move easily 
under the influence of an applied electric 
field. This is the cause of an ‘ n-type’ semi- 
}conductor, so-called because the current is 
due to the movement of the negatively- 
charged electrons. 

If a tri-covalent atom, such as boron, is 
introduced, the result is the opposite. The 
boron effectively represents a ‘ positive hole’ 
into which electrons will jump from neigh- 
bouring bonds, giving a movement of the 
‘hole’ in the opposite direction to that in 
which the electrons move. This type of 













THE CHEMICAL AGE 





309 


semi-conduction is therefore called ‘ p-type.’ 

The successful explanation of the action 
of transistors requires the postulation of the 
existence of both n- and p-type conduction 
in the same crystal. The quantum mechani- 
cal theory, very briefly, is as follows. 

For the treatment of electrical and spectro- 
scopic properties it is sufficient to make 
sweeping approximations and plot only one 
potential energy curve for each dimension of 
the complete solid. If the ground states of 
the individual atoms are g-fold degenerate, 
then, on the approach and interaction of 
N atoms, g® levels will be produced in the 
ground state and we shall get, in effect, not 
a single bonding curve, but an energy band, 
part of which will be antibonding. 


Potential Energy Bands 


In the case of non-conductors, some of the 
interactions are forbidden, and the result is 
that the potential energy curve is split into 
a number of narrower energy bands, some 
of which are bonding and some antibonding. 
In semi-conductors, the presence of im- 
purities, cracks, edges or lattice defects will 
produce single isolated levels lying between 
ground levels and the conducting (antibond- . 
ing) levels. 

When the energy distance is not too great, 
excitation of an electron from the ground 
state to an impurity level, or from an im- 
purity to a conducting level, may occur. In 
the first case, p-type conduction occurs in 
the ground state, and in the second, n-type 
conduction. 

Thus impurity levels may be caused by 
purely physical effects: a p-zone may be in- 
duced in n-type germanium by the appli- 
cation of pressure—ca. 200,000 psi.—or n- 
germanium may be converted to the p-type 
bv heating to above 500° and quenching. 

Because of its typical semi-conductor 
properties, germanium was first used as an 
ordinary crystal rectifier or diode, a great 
advantage being the very high voltage which 
it would withstand in the reverse direction. 
It was not until 1948 that Bardeen and 
Brattain, of the Bell Telephone Laboratories 
(Physical Rev., 75, 1208 [1949]) discovered 
that if two metal points are arranged to 
contact a wafer of germanium, very close to 
one another, the current in one contact is 
affected by the voltage in the other. 

If a negative voltage is applied to one of 
the electrodes (the ‘ collector ’) then the cur- 
rent to it can be varied by changing the 
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positive voltage on the other (the ‘ emitter ’). 
The germanium, in fact, is operating as a 
triode valve. 

Consider the positive contact. Electrons 
flow from the germanium to the electrode, 
but in addition positive holes flow from the 
electrode to the germanium. The total curre::t 
flowing will be due to the sum of the two, 
and if the concentration of holes at the point 
of contact is greater than the concentration 
of conduction electrons, a hole current will 
predominate. This concept of the emission 
of holes by the electrode has given rise to 
the name of ‘ emitter.’ 

If a negatively biased electrode contacts 
the germanium at a point not too far dis- 
tant from the emitter, then the positive 
holes will flow into it, and therefore it is 
called the ‘collector... Thus the current in 
the collector is directly dependent on the 
emission of holes by the emitter. 


Junction Triodes 


Several types of point-contact triodes (or 
‘transistors’) have been evolved, but the 
latest design is the junction type. In this. 
a thin positive layer is produced between the 
two negative ends of a monocrystalline bar, 
by the introduction of a small amount of 
impurity. The impurity is diffused into the 
lattice at the required point by the appli- 
cation of heat and alloying action. The 
whole crystal is embedded in plastic, and 
contacts from the three regions are brought 
out as ‘ tails,’ giving a very rugged construc- 
tion. 

Transistors have a number of advantages 
over triode valves. They are very much 
smaller — a junction type occupies about 
1/400 cu. in., while the smallest miniature 
valve takes up about + cu. in—they are 
rugged, need no warm-up, require infinitesi- 
mal power—a valve requires 1 watt to 
amplify a signal of 10-° watts, but a transis- 
tor requires only 10-° watts—and there is no 
filament to burn out. On the other hand, 
transistors are noisier than valves, have very 
much lower upper frequency limits (junc- 
tion: 3-5 Mc; point contact: 70 Mc; triode 
valve: 60,000 Mc), cannot operate at high 
ambient temperatures, and have outputs 
limited so far to about 2 watts 

Production figures are, of course, difficult 
to obtain. In Britain, production of a 
suitable grade of germanium is not yet suffi- 
cient to meet domestic requirements. When 
sufficient is produced to enable exports to 
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begin, the very favourable comments passed, 
by American experimenters on the superiority 
of British germanium to that produced in 
the USA encourage the hope that a mark 
may be found there. 

It has been estimated that the demand for] TN 
germanium in the USA will be 15,000-20,00 pi 
Ib. a year by 1955, and 40,000 Ib. by 1956.% bec 
The production in 1948 was put at about] jner 
1,000 lb., and in 1951 at 5-6,000 lb., with an} stre 
emergency potential of 15,000 lb. and 

A year ago, Eagle-Picher quoted prices of} pan 
$340 per Ib. for the metal, and $142 per Ib.! wel 
for the dioxide. Current British prices for | soni 
the highest purity dioxide are about 3/14, jnsr 
per gm., which is just about the same as? whi 
the American price, at current rates of ex-/ pot! 
change. American transistors cost $15-20 
about a year ago, at a time when they were} tim 
put together manually under a microscope,} 4p), 
and production was 200-300 per day. | Lin 

The demands for germanium will, oon 
undoubtedly increase many-fold in the near’ nur 
future, and it is heartening to know thafy j.1, 
Britain is holding her own, both in the! p,. 
chemical and the radio-engineering aspects) gey 
of the development of this new material of 
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Oil Sulphur Removal pre 


A NEW process briefly referred to in aj PF 
recent issue (p. 185), for the * hydrodesul- lar; 
phurisation’ of oils, has been developed in rel; 
the Amsterdam laboratories of the Royal) !t¢ 
Dutch/Shell Group. It differs from the Pla 
present vapour-phase procedure in that sel 
hydrodesulphurisation is effected by the 
‘trickle’ technique, so called because the Ff 
feedstock trickles over the bed of catalyst, bu 
in the presence of hydrogen under pressure 

The oil, after meeting a circulating stream 
of hydrogen, is heated and the mixture 
passed over a fixed bed of catalyst (cobalt 
molybdena on alumina). Reactor: pressures 
are of the order of 300-750 psi. and tem 
peratures 340-400° according to the nature 
of the feedstock. A sulphur reduction of 
85-90 per cent can be effected with very 
little attack of the cracked or highly arom: 
atic components present. 

Since the feedstock does not have to be 
vaporised, the new process results in con- 
siderable economies in heat transfer equip: 
ment and fuel, as well as in hydrogen com- 4, 
pressors, pipelines and valves. It is jy 


— = 


expected that regeneration of the catalyst, ge 
will be only infrequently required. ; 





1953 15 August 1953 


; passed, 
eriority 
uced in 
mark 


and * N the construction of modern chemical 
)-20,000} process plant the use of welding has 
y 1956.) become indispensable and its use steadily 
t about increases. In high-pressure vessels the 
with an} strength of a weld is often a matter of life 
and death and both user and insurance com- 
rices of| pany must be thoroughly convinced that the 
_ per Ib | weld is completely free from flaws. Ultra- 
Ices for } sonics, as applied to welded pressure vessel 
ut 3 ~ inspection, has recently become a technique 
ame as! which is receiving serious attention from 
of €*-! both manufacturers and inspecting authori- 
- $15-20! ties, but few people have devoted so much 
ey Welt! time and effort towards developing a suit- 
FOSCOPE,! able technique as W. J. Fraser & Company, 
f. _| Limited. This firm of chemical engineering 
n will contractors have carried out a considerable 
he neat’ number of investigations in their own 
ow thay laboratory and works at Monk Bretton, near 
in the) Barnsley, Yorkshire, and they have now 
aspects) geyeloped a method which is capable of 
erial of) practical application. 

For some considerable time the X-ray test- 
ing of welds in plant designed to withstand 
pressure or vacuum has been fairly common 

to in 4 Practice. This method, however, involves a 
rodesul4 large number of X-ray photographs; is slow, 
oped in relatively costly and does not Teadily lend 
> Royal) itself to the complete examination either of 
om the Plates before welding or of the welds them- 
in that Selves. Loa 

by the A number of years ago the application 
ise the Of ultrasonics resulted in a new technique, 
catalys, but progress has been almost entirely con- 
yressure 
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mixturé¢) 
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Ultrasonic Testing of Chemical Plant 
Methods Developed by W. J. Fraser & Company 


fined to the ultrasonics detection of cracks 
in shafts and bars and defects in simpler 
types of castings and standard forgings where 
a routine procedure can be laid down, suit- 
able for rapid application by ordinary 
operatives after a period of training. 

In the case of continuous plate and weld 
examination, however, conditions cannot be 
standardised and progress has been much 
slower. W. J. Fraser & Co. became con- 
vinced that the problem was not hopeless 
and their metallurgist at Monk Bretton, Mr. 
Richardson, began an extensive research pro- 
gramme under the direction of Mr. C. M. 
Auty, the director responsible for process 
development. As a result of their faith in 
the principle and their industry and perse- 
verance, Frasers are today able to inspect, 
ultrasonically, inclusions of quite small size 
and thickness and also to detect rapidly any 
fack of continuous bonding in clad plates. 

In addition, a considerable amount of 
work has been done on the continuous 
examination of welds and it has been possi- 
ble to begin standardising a procedure for 
the rapid routine examination of certain 
classes of welds. This is a complicated sub- 
ject and has necessitated the design of 
special equipment in many cases. In this 


connection Frasers have had the full co- 
operation of the designers of sets, W. S. 
Atkins & Partners, Kelvin Hughes, and Glass 
Developments. 

Although most codes of practice do not 








312 THE CHEMICAL AGE 


yet officially recognise the use of ultrasonics 
for weld and plate inspection, Frasers have 
been able to prove to both inspectors and 
customers that their ultrasonic method of 
inspection is a further safeguard of quality. 
In fact, during the visit by the scientific and 
technical Press on 17 July, flaws were quickly 
and definitely located, by means of ultra- 
sonics, which were barely visible either 
under the microscope or in X-ray photo- 
graphs. 
Echo Pulse Reflection 


The application of ultrasonic waves to 
flaw detection in metals is mentioned in a 
German patent as early as 1931, but present 
day methods working on the echo pulse re- 
flection principle were developed about 
1942 when Sproule, in this country, and 
Firestone in the USA, working independ- 
ently, evolved this method in preference to 
the older ‘ Pohlman’ or shadow techniques. 
The equipment at that time could be used 
for the testing of plates for various defects, 
but the examination of butt welds presented 
a number of serious drawbacks. The 
development of the ‘ Perspex’ probe about 
1948 made possible the use of shallow angle 
beams and is the basis of most butt weld 
inspection employing ultrasonics. 

In the construction of modern chemical 
process plant, the use of welding as a method 
of fabrication continues year by year to 
grow and with the increasing complexity of 
materials and method incorporated, the 
demands made become more arduous. Un- 
fortunately, more testing demands increased 
time with subsequent increases in overall 
cost and, therefore, before a new method 
of testing can be accepted as necessary, it 
must justify its use either by being unique 
in its application or easier, quicker and 
cheaper to apply, with results comparable to 
those obtained by other methods. Although 
ultrasonics cannot be claimed as a panacea 
for non-destructive testing, in recent years it 
has come to be regarded as an extremely 
useful tool in inspection processes. Its 
application as a quality-controlling device 
for steel plates and butt welds in chemical 
plant is finding increasing favour. 

The presence of laminations and other 
planar flaws—e.g. rolled out slag inclusion 
of varying size in steel plate—is a relatively 
common defect found in works practice and 
when contained in the body of plate material 
is not easily detected. The application of 
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ultrasonics to this type of defect has me man 
with considerable success, particularly in th: side! 
examination of plates thicker than ? in. large 
The principle of application using echo} !9SP' 
pulse reflection apparatus consists of using, !™P' 
30° transmitting and receiving probes on the} MOF 
same side of the plate under examination} kou' 
As the pulse of sound is passed into the) °F ! 
material, any difference in path length of the] P'°F 
sound wave is noted by the cathode ray tube 
in an alteration of the position of the leading 
edge of the returning echo on the screen. the 
Care must be taken in adjusting the sensi- ofie 
tivity of the receiver and the gap between ~™ 
the probes to give a sharp edge to the echo.| of t 
If the power used is too high a shoulder, — 
will tend to form, giving the appearance of Ros 
an echo from a flaw, and if too low the Saul 
bottom edge will not rise sharply from the in ‘ 
base line, making a shift of the echo or the| pars 
formation of a shoulder difficult to see. | ates 
The use of a stepped plate giving areas of pene 
plate of varying thickness enables the posi-, but 
tion of each corresponding echo to bet ot 
marked (a piece of gummed paper or a card- the 
board mask serves very well). The gap 
between the probes should be adjusted ex- 
perimentally, so that the shift of the echo 
is clean over the whole range of depth at 
which faults are likely to be met in the plate 
under test. 


— 


[ 
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Choice of Frequency 0 

The practical application of this principle is n 
shows that although frequency (within) tria1 
limits) has little effect on the ability of the} whi 
beam to detect planar flaws, it has consider-} reac 
able effect on the screen picture obtained.| slide 
The ‘trigger blip’ and ‘echo blip,’ are! clos 
pulses or bursts of short duration, each tion 
being an envelope of energy from the high mitt 
frequency oscillator, and the number cf}sam 
peaks visible in the sawtooth edge of the|resc 
echo by the high scanning speed depends on asce 
the frequency. At a frequency of 1 Mc.|prac 
the peaks are few and give a ragged edge to|thar 
the extended blip, whereas at 5 Mc. the by t 
picture is a fine sawtooth and conducive to) T 
clear reading of the screen. For this reason|is a 
Frasers favour the use of 5 Mc. frequencyicom 
together with appropriate coaxial cables for|Wh¢ 
this frequency. disc 
If the defects considered detrimental are|in t 
relatively small (say # in. dia.) then con-|In t 
siderable time is spent inspecting a large /fron 
plate and although rolled out inclusions of |ther 
this size can be detected, it is doubtful in|sma 
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4s me; many cases if their presence can be con- 
in the sidered unduty harmful. Generally, the 
in. larger the acceptable fault, the quicker the 
echo inspection can be carried out. Inspection of 
* using, important parts of the plates is generally 
on the) More thorough, e.g. clad plate, where 
nation) knuckle radius of a dished end would occur. 
‘to the) or the areas immediately adjacent to weld 
of the} Preparations. 

1y tube 
leading 
reen. 


Size of Fault 


The size (plane surface area presented to 
| the beam) of a fault has an important 
effect on the form of the signal received. 
The large «cho received from the bottom 
of the plate is the result of reflection from 
a surface, effectively that of the cross sec- 
tional area of the beam. A small planar 
fault, say circular and about 4} in. dia. close 
to the bottom surface of a 1 in. plate, and 
parallel to it, would intercept the beam and 
return a portion of it to the receiver crystal 
~. | sooner than would the bottom of the plate, 
» ‘or but the magnitude of this portion of the 

to De beam is considerably less than that from 
be card the bottom. The size of the small flaw 
a yo may thus be estimated. 
om fhe The closer the fault lies to the bottom of 
epth at the plate, the less the relative shift of echo 
ne plate along the time base and the extent of this 
7 shift gives an indication of the depth of 
; the defect. 
Over the whole depth range the method 
rinciple| is not consistently accurate since there is a 
(within) triangular blind spot between the probes in 
- of the| which a small fault could lie and not be 
onsider-| reached by the ‘beams.’ As the probes 
btained.| slide over a fault which is small and too 
ip,’ are! close to the surface to give a distinct reflec- 
n, each tion, it does cut off part of either the trans- 
he high mitted or reflected beam. This has the 
aber cf}same effect as loss of probe contact, but 
of thejrescanning with extra pressure will soon 
ends on/ascertain the presence of a defect. In 
f 1 Mc. practice it has been found that faults less 
edge to|than } in. from the surface must be located 
Mc. the by this means. 
ucive to} The method developed at Monk Bretton 
$ reasOn|is applicable in straightforward manner to 
equency icomposite plates (e.g. stainless clad plates). 
bles for Where lack of bonding exists, the very thin 
discontinuity acts as a reflecting surface, as 
ntal arejin the case of laminations and inclusions. 
en con-|In testing clad plate, probing is best effected 
a large'from the mild steel side since bonding is 
sions of |then furthest from the probing surface and 
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unbonded plate are easily detectable. Equip- 
ment which has recentiy become available 
enables scanning to be done from the clad 
side. This is an important deveiopment, as 
the clad side is in better condition for obtain- 
ing good contact. 

Fully comprehensive scans of plate where 
all sizes and depths of defects are noted is 
very tedious and rarely called for in practice, 
but once the tolerance, size and distribution 
of plane defect has been established, a 
probing sequence or pattern can be adopted 
where the location of faults of that size can 
be assured. On a good surface, moving in 
zig-zag pattern, a square yard of plate can 
be inspected in about 15-20 minutes, 
dependent on the size of defect sought and 
the ease with which the set can be moved 
over the job. 

Where loose scale adheres to the plate it 
must be removed, but firmly adhering scale 
or simple rusting presents little difficulty. 
Normally a thick grease which forms a tough 
film and allows the probes to ride easily 
over the surface is used, but easier sliding 
can be obtained by using sheet plastic in 
suitable thickness with light oil on both 
sides. 

The application of ultrasonics to butt 
weld inspection, viewed from a theoretical 
standpoint, would appear to offer an 
extremely valuable and ready method of 
inspection. However, it is impossible to 
generalise on the value of ultrasonic weld 
inspection as a testing technique. 


Limits of Accuracy 


The exact nature of the inspection to be 
performed and the limits of accuracy 
required must be defined. Failure to do 
this results either in dismissal of the tech- 
nique as being erratic or the excuse that 
only with further development should the 
method prove useful. Two of the more 
important factors which retard the accept- 
ance Of ultrasonic weld inspection are (a) it 
relies on the integrity and skill of the opera- 
tor and is therefore an applied art; (b) the 
difficulties of maintaining a constant and 
reliable surface contact are considerable. 

In general, ultrasonic weld inspection 
involves the use of two probes. One probe 
transmits a beam of high frequency mechan- 
ical vibrations which, reflecting at an acute 
angle between the surface of the plate, 
irradiates all the material in its path. Homo- 
geneously fine grained materials will not 
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cause it to deviate appreciably but a discon- 
tinuity, such as a fault, will reflect the sound 
just as a mirror would reflect a beam of 
light. 

The detection of faults depends upon the 
reception of this reflected part of the original 
beam by a second probe and its electronic 
conversion to a visual ‘ blip’ on the cathode 
ray screen. The shape and position of the 
blip on the screen give some indication of 
the size and form of the fault behaving as 
a reflector, and the distance of the fault 
from the probe. A knowledge of the direc- 
tion at which the beam enters and reflects 
within the boundaries of the plate enables a 
variation of signal caused by a given probe 
movement to indicate to some extent the 
position and shape of the inspected fault. 

Taking into account the simplest law of 
reflection, the planar fault can reflect the 
beam in almost any direction, depending on 
its orientation, so that it may emerge from 
the surface over an area relative to the trans- 
mitting probe. If the fault is not to pass 
unnoticed, the receiver probe should be 
moved over this area, giving what is called 
a ‘kidney scan.’ 

Approaching a weld of unknown quality 
and without subsidiary knowledge, this type 
of procedure is ideally required, but the time 
involved detracts seriously from the advan- 
tages to be gained, since all scanning must 
be carried out with care, bearing in mind 
the difficulties of surface contact. 

Based on this reasoning, together with the 
fact that few flaws are truly planar, there 
is quite a good case for a systematic exam- 
ination using a single probe or two probes 
fixed relative to each other. The relative 
drop in efficiency of the method is usually 
outweighed by the advantages gained, the 
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Two views of the scanning unit, showing (left) the protractor holder, and (right) = 
two probes 
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chief of which is that fewer variables are 
left to the skill of the operator. The suc- 
cess of fixed probes relies on the relative 
size of flaw acceptable in the work under 
examination and however orientated (since 
few flaws, even cracks, are planar in prac- } 
tice) will usually give ultrasonic evidence of } 
their presence. ns 

In applying ultrasonics to their own! 
inspection problems (up to 14 in. thick 
plates) Frasers set out to systematise the 
scanning, using one scan either side of the 
weld at a fixed distance and one straddle 
scan (probe either side of the weld at an 
acute angle to it) for welds up to } in. thick | 
and five scans (two either side and oneé 
straddle) for thicker welds. Later work, 
however, showed that a wriggling motion 
along the path parallel to the weld not only 
improved the reception of echoes, but 
assisted in the maintenance of good surface | 
contact. The slight additional movement did 
not slow down the inspection -appreciably 
since the probes were moved as a unit by 
means of a protractor holder. 

The identification of types of defect as 
planes, cylinders and spheres in theory was 
found to be relatively easy, but when ap- 
plied in practice defects found are, more 
often than not, a combination of these; 
geometrical shapes and, as such, extremely 
difficult to identify exactly. * 

Closer identification of the nature of 
defects can sometimes be made radiographic- 
ally, but where this is not convenient Fraser: 
recommend that a series of standard weld 
incorporating various defects should be pre 
pared in an appropriate set of thicknesses 
This may be done over a period of time 
until a comprehensive ‘library’ is built up 
Each weld should have a radiographic 
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record and a print or sketch kept for shop 
reference during inspection. By inspecting 
these plates ultrasonically under laboratory 
conditions the best instrument settings can 
be obtained and noted on the radiograph. 
After repeated runs on any one plate an 
operator will soon recall the fault associated 


, with the present working conditions and the 


response of the equipment at any time while 
working on an unknown job can be assessed. 
This point is important. In actual testing 
it is the instinctive desire of an operator to 
do a run on similar, but known welds 
before translating signals in terms of faults 
on an unknown job. This procedure, 
and having some dis- 
advantages, is probably one of the best ways 
of ensuring that variation of working condi- 
tions as'a whole does not result in failure to 
record a significant fault. 

The angle at which the beam enters the 
plate is usually known and its path through 
the plate can be drawn geometrically, taking 
into account reflection between the plate 
faces. The distance of the fault from the 
probes measured along the calibrated screen 
and marked on the diagram gives in theory 
the exact position of the fault. In practice 
this can be done by eye with quick reference 
to a diagram of the plate under inspection, 
but more easily assessed in thicker plates 
where the beam does not cover the whole 
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of the weld from any one scanning position. 

Lack of weld interpenetration can usually 
be distinguished by the obtaining of a maxi- 
mum echo when the probe assembly is per- 
pendicular to the centre line of the weld and 
a very rapid falling off of the echo as the 
assembly is turned through a small angle. 
A slag line on the other hand is often com- 
posed of a number of individual particles 
which reflect radially and the falling off of 
echo is not so pronounced. The signal 
should also, by theory, tend to become 
ragged due to difference of path length from 
the probe to the individual particles. 

W. J. Fraser & Company have always 
proudly claimed that throughout the whole 
of their 120 years of existence they have 
constantly kept ahead in the development 
and use of new techniques. With their 
departure into the field of ultrasonics they 
are living up to this boast. They are ensur- 
ing that the high quality level of their pro- 
ducts is maintained while at the same time 
keeping the costs of production down. 
Already ultrasonic testing has saved the firm 
considerable money on two large contracts 
and has saved the customers concerned 
lengthy delays in delivery. Mr. Autry and 
other directors of Frasers are enthusiastic 
about the technique they have developed 
and are anxious to prove its advantages to 
all those interested. 





Special Sugar Allocation 


THE Ministry of Food has announced that 
manufacturers may apply for an allocation 
of certain imported direct consumption 
sugars over and above their allocation of 
sugar for the present period. The sugar 


| consists mainly of BWI crystallised, but 
| there is also a small quantity of Muscovado 


sugar. Manufacturers who are interested 
should apply forthwith to the Ministry of 
Food, Sugar Division, Great Westminster 
House, Horseferry Road, London, S.W.1, 
for the necessary permit. They should state: 
(1) the quantity and type of sugar required, 
and (2) the name of their registered supplier 
of imported direct consumption sugar. 
Manufacturers may apply for whatever 
quantity of these special sugars they can 
take up within a month of the date of appli- 


cation. The usual terms for the sale of 
imported direct consumption sugars will 
apply. 


Titanium for Defence 


THE Ministry of Materials announces that 
it has recently concluded a contract with 
Imperial Chemical Industries Limited under 
which the company will at its own expense 
erect capacity to produce 1,500 tons of 
sponge titanium a year. The company will 
also install capacity for converting this metal 
to ingot form, and it expects production to 
begin in two years’ time. The Ministry has 
undertaken to buy directly up to three- 
quarters of the company’s output of sponge 
titanium over the first four years of produc- 
tion if the metal is not otherwise sold in 
various forms for use by Government con- 
tractors, and the Ministry has an option on 
the full output if needed for defence pur- 
poses. Apart from this project, LC.I. 
already has in course of erection pilot plants 
which will begin to produce at the rate of 
150 tons per annum early in 1954. 
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The British Association 


Forthcoming Annual Meeting at Liverpool 


HE British Association for the Advance- 

ment of Science has issued advance copies 
of the programme for the 115th annual 
meeting, which is to be held in Liverpool, 
2-9 September. 

The programme shows that the customary 
wide range of subjects will be discussed at 
meetings of the 13 sections. Altogether, it 
is estimated, there will be about 320 speak- 
ers, including about 180 from Universities, 50 
from Government establishments and 30 
from industry. 

Details are also given in the programme 
of about 100 excursions and visits to works, 
which will enable members to visit all the 
main places of interest on Merseyside. Some 
of the excursions will go as far afield as the 
Lake District and North Wales. 

The president is Sir Edward V. Appleton. 
vice-chancellor and principal, University of 
Edinburgh, who was Nobel Prizewinner 
(Physics) in 1947. ‘Science for its Own 
Sake’ is the subject of his presidential 
address, which he will deliver the first even- 
ing in the Philharmonic Hall. 

The officers of the Chemistry Section are 
as follows:—President, Professor G. R. 
Clemo; vice-presidents, Professor C. E. H. 
Bawn, Dr. J. Ferguson, Professor T. P. Hil- 
ditch, Professor R. A. Morton, Professor 
A. Rotertson, Professor E. C. Rollason, Pro- 
fessor W. Wardlaw and Dr. C. G. Williams; 
recorder, Professor L. Hunter: secretaries, 
Dr. J. Dewar and Dr. D. C. Martin: local 
secretaries, Dr. A. Hickling and Dr. W. B. 
Whalley. 

Meetings of the Chemical Section will be 
held in the Gossage and Muspratt Chemis- 
try Latoratories. Professor Clemo will 
deliver his presidential address, ‘A Sugges- 
tion and Some Consequences,’ on the morn- 
ing of 3 September. 

At subsequent meetings of the section. 
speakers and their subjects will te as fol- 
lows:—Sir Robert Robinson, ‘ Structural 
Relations of Natural Products’; Professor 
ED. Hughes, ‘ Reaction Mechanisms’; four 
addresses on ‘The Heavy Chemical Indus- 
try of Merseyside’: ‘A General and His- 
torical Survey,’ by Dr. J. Ferguson, ‘ The 
Alum and Aluminium Sulphate Industries,’ 
by Mr. J. H. Harwood, ‘The Development 


of the Soap and Allied Industries of Mer- ( 
seyside, by Dr. T. Kennedy, and ‘ Recent+ 
Developments in the Petroleum Industry,’ by | Vv 
Mr. A. J. Carter; four addresses on ‘Chemo: | s 
therapy and Antibiotics’: ‘Introduction,’ | @ 
by Professor A. Robertson, ‘The Chemis- | | 
try of Antibiotics, by Dr. B. A. Hems, | ‘ 
‘Chemotherapy,’ by Dr. F. L. Rose, and ! ¢ 
‘Biological Problems of Chemotherapeutic | 
Research,’ by Professor B. G. Maegraith; * ‘ 
three addresses on ‘ Transmutation (Modern | 
Alchemy)’: ‘ Transmutation and Chemistry,’ | ' 
by Dr. R. Spence, ‘ Transmutation by Means 
of Particle Accelerators, by Dr. K. F. 
. 


Chackett, and ‘ Synthetic Elements Produced | 
by Nuclear Reactors,’ by Dr. R. Hurst. 
Places to be visited during excursions by 
the Chemical Section are as follows :—Shell’s 
Thornton Research Centre; W. & R. Jacobs; 
Joseph Crosfield & Sons; LC.I. Research 
Laboratories, Widnes; Shotton Ironworks; 
Bibby & Sons; Tate & Lyle’s Refinery; and 
Lever Brothers, Port Sunlight. 
Social arrangements for the Association 
as a whole include a civic reception, a Uni- 
versity reception, 13 dinners, two compli- 
mentary lunches, two conversaziones and 
various other entertainments. There will be 
an Official service in Liverpool Cathedral on 
6 September, at which the sermon will be 
preached by the Archbishop of York. 


<e 


Terylene Council Move 


THE I.C.I. Terylene Council, at present/ 
operating from Welwyn Garden City, is 
gradually being transferred to new head- 
quarters on a large estate on Hookstone 
Road, Harrogate, which was purchased last 
November and inctudes Crimple House. The) 
first contingent, with Dr. E. B. Abtott, tech- 
nical service representative to the Council, 
arrived in Harrogate on Monday, 10 August, 
and established themselves in the house 
which will serve as temporary headquarters 
pending the completion of new buildings 
next year on the adjacent land. It has been 
made clear by the I.C.I. that these buildings 
will be devoted to research in the develop- 
ment of Terylene. 





st 1953 


of Mer 
* Recent +4 
ustry,” by | 
*Chemo- 
»duction,’ 
Chemis- | 
\. Hems, 
‘ose, and | 
erapeutic | 
[aegraith; * 
(Modern | 
hemistry,’ 
oy Means | 
L- ao 
Produced | 
Hurst. 
rsions by \ 
:—Shell’s 7 
.. Jacobs; 
Research 
‘onworks; 
nery; and 


15 August 1953 


THE CHEMICAL AGE 


Glaxo Development at Ulverston 
Rapid Growth of a Vital New Industry 


NE of the largest projects carried out 

by Glaxo Laboratories, Ltd., in post- 
war years has been the construction and 
subsequent development of the company’s 
antibiotics plant at Utverston, in north-west 
Lancashire. This enterprise has been in 
continuous production since 14 April, 1948, 
and is making a substantial contribution to 
home and overseas supplies of penicillin, 
streptomycin and vitamin By. 

It was early in January, 1945, after the 
new factory project had got well beyond the 
planning stage, that the company applied to 
the Board of Trade for a building site. After 
surveys in South Wales, Lancashire and Co. 
Durham had been carried out, the North- 
West Region of the Board of Trade sug- 
gested a site, a former ironworks, at Ulver- 
ston. Triangular-shaped and of an area of 
140 acres, it had much to commend it. There 
was direct access to the sea along the east 
side of the Furness Peninsula; the Bardsea 
branch line of the Midland Region ran 


, alongside the derelict ironworks which itself 
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had 8,000 yards of sidings; there were 
ample water supplies from the neigh- 
bouring canal; and gas and electricity 


supplies were adequate. The manpower 
situation in the town and outlying district 
was entirely favourable to the setting up of 
a new industry, while the comparative near- 
ness of Ulverston to the company’s other 
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antibiotics plant at Barnard Castle (Co. Dur- 
ham) was a further advantage. 

Towards the end of 1946 the necessary 
building licences were obtained and by the 
following January work had begun. It was 
destined to be one of the fastest building 
operations in the history of the company. 
The work commenced at a time when the 
whole country was in the grip of an arctic 
winter and when fuel shortages were acute, 
but despite the many difficulties the project 
went ahead with astonishing speed. Only 
sixteen months later, on 14 April, 1948, the 
first fermenter was seeded and a few days 
later the inital batch of penicillin had been 
produced. 

The fermenters were installed at the rate 
of one every two weeks and initially were 
devoted to penicillin manufacture. At the 
same time the second fermenter hall was 
rapidly nearing completion and by Novem- 
ber, 1948, half of the fermentation plant 
was installed and working. In 1949 the 
second fermentation hall was completed and 
turned over to large-scale manufacture of 
streptomycin. Today one hall is devoted to 
penicillin manufacture and the other mainly 
to streptomycin. 

Much depends on continuous provision of 
power supplies and in the event of a grid 
failure diesel driven high-speed alternators 
are on stand-by to take over part of the 
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A general view of the Glaxo penicillin and streptomycin plant at Ulverston 
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electrical load. The fermenter halls, which 
are steel framed and clad with corrugated 
asbestos and asbestos roofing, are ventilated 
by large mechanically-driven extraction fans. 

Most of the multi-storey main building is 
devoted, in broad terms, to pencillin and 
streptomycin extraction processes and to 
various departments ancillary to the fermen- 
tation operations. 

On the ground floor of the central part 
of this main block are the loading ays, 
despatch section, plant-rooms and offices. 
The first floor is devoted to the storing of 
raw materials and to the batching areas. 
Inoculum production (for the seeding pro- 
cess), and the chemical control and biologi- 
cal _ control laboratories are _ sited 
conveniently near operating levels on the 
operating floor. During each fermentation 
run four-hourly tests are carried out in these 
control laboratories to check sterility, pH. 
etc. Liquid raw materials (acids, corn steep 
liquor, etc.) are stored on the third floor. 

Elsewhere in the main block are sections 
carrying out extraction processes on both 
penicillin and streptomycin. The similarity 
between the production of penicillin and 
streptomycin ends at the fermentation stage. 
In penicillin manufacture, batteries of cen- 
trifuges are used in the solvent extraction 
and purification of the crude drug from the 
broth, followed by its precipitation as a 
crude salt. The crude penicillin is con- 
verted to crude sodium or potassium penicil- 
lin which, as solutions, are passed through 
Seitz filters into stainless steel crystallisers 
where every precaution is taken to ensure 
sterility of both plant and product. To 
these crystallisers, appropriate additions of 
solvent or procaine hydrochloride are made, 
under sterile conditions, according to 
whether the product required is crystalline 
sodium, potassium or procaine penicillin. 


Streptomycin Separation 


In streptomycin manufacture the drug is 
separated from the mould by vacuum filtra- 
tion, adsorbed by means of an ion-exchange 
process and subsequently eluted with acid. 
The solution is converted to a crude but 
crystalline salt, calcium chloride complex. 
This complex can, in turn, be converted to 
streptomycin sulphate by precipitating the 
calcium present, as insoluble sulphate, and 
preciptating the streptomycin sulphate from 
methanol. 

By means of catalytic hydrogenation, and 





similar removal of the calcium, calcium 
chloride complex can also be converted to 
dihydrostreptomycin. Solutions of strepto- | 
mycin, either the complex or sulphate, or of | 
dihydrostreptomycin, in water, are subjected 
to Seitz filtration and freeze-drying opera- 
tions before the drug emerges in its finished 
state as either sterile streptomycin, or dihy- 
drostreptomycin. 


——— 


New Unit for Final Operations 


A new unit has been erected on the north 
side of the main installation to deal prim- 
arily with finishing operations on penicillin 
and streptomycin. This is a three-storey ¢: 
building, of brick exterior, commenced in ; 
1949, and now in full commission. Sterile 
re-crystallisation processes on_ penicillin, 
finishing processes on streptomycin and 
dihydrostreptomycin and streptomycin 
freeze-drying are some of the operations | 
conducted in this block. Final tests on the 
finshed products are carried out in extensive 
modern laboratories in the same unit. 

The ground floor of the unit is devoted io 
sterile crystallisation of penicillin. It com- 
prises a crystalliser room, with a battery of 
stainless steel crystallisers and accompanying 
Seitz filters; a sterile offloading section, 
where the containers from the crystalliser | 
section are transferred to trays; a drier room 
where solvent is removed from the penicillin 
by drying under a vacuum in electrically 
heated driers; a sterilising section; and a 
sieving room, where, under steri!e conditions 
the crystalline penicillin is reduced to a uni- 
form smooth flowing powder. 

The first floor is devoted to the strepto- 
mycin finishing and freeze-drying sections. 
After the drug has undergone final purifica- 
tion tests in the finishing room, it passes to 
the freeze-drying unit, where a battery of / 
glistening drying units, lofty ceilings, excel- 
lent natural and artificial lighting, tiled 
walls and gowned operatives make an im- 
pressive picture Also in this sterile area is 
a cold room, milling room, and wash-up and 
sterilisation room, and, under the control of | 
the analytical department, a sampling de- 
partment. Distilled and demineralised 
water is supplied by this section to the plant. 

Two departments, Analytical and Process 
Investigation, are housed in the top storey, | 
the former carrying out the analytical re- 
quirements on all finished products and cer- 
tain raw materials and the latter charged 
with the investigation of process problems. ! 
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The Analytical Department includes two 
chemistry laboratories, a biological assay 
laboratory, media preparation and sterility 
testing sections, balance room and a control 
laboratory. One of the features of the 
biological assay laboratory is a plate reading 
projection section where projectors can 
handle large assay plates involving 200 
samples per day. The laboratory is 
equipped with several incubators in which 
automatic temperature recorders give con- 
tinuous day and night readings. 

The refrigerator unit is an interesting 
installation. Adapted to the company’s own 
specification, the refrigerators are low built 
and give bench space along their whole 
length. 

In the air-conditioned sterility testing 
room samples from every batch of penicillin 
and streptomycin are examined for freedom 
from contaminating moulds and bacteria. 
The two chemistry laboratories separately 
handle penicillin and streptomycin. Dis- 


9 tilled water on tap is a special feature of 


these laboratories. 


The function of the Process Investigation 
Department is to suggest improvements in 
the production processes and to investigate 
process problems. It comprises four 
laboratories, Biochemistry and Biological; 
Physical Chemistry; Organic and Analytical; 
The section includes a 
darkroom with polarimeters for penicillin 
assay and a statistical section. 


Administration Building 


The administration centre for the plant is 
located in a country house over 125 years 
old, formerly occupied by the North Lons- 
dale Iron and Steel Company. In this suite 
are the director in charge of fermentation 
operations and his staff; administrative 
departments; accounts, costing and wages 
sections; and the teleprinters linking the 
plant with the company’s headquarters at 
Greenford and its other northern antibiotics 
plant at Barnard Castle. 

In a well-equipped power house are steam 
turbine and electrically driven air compres- 
sors supplying filtered air to the fermentation 
units; diesel driven reserve compressors; 
electrical switchgear and distribution equip- 
ment for supply of current and diesel alter- 
nators for load shedding and for use in the 
event of power failure. During the winter 
months these diesel alternators supply part 
of the factory’s daytime requirements. 
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Part of the refrigeration plant for the 
streptomycin freeze-drying unit 


An efficient boiler house installation in- 
cludes Lancashire oil-fired boilers, supplied 
with water taken from a neighbouring canal. 
Adjoining the boiler house is a reservoir of 
1,250,000 gallons capacity, used as a spray 
cooling pond. 


During the first five years of the factory's 
history, the Engineering Department was 
housed in old buildings, hardly suitable for 
efficient operating. In 1952 a new building 
was completed which houses the central 
engineering workshops, engineering stores 
buying and stores department offices. The 
buying and stores departments and a confer- 
ence room are located in the same building. 

Since the company took over the site in 
1948 a number of exterior improvements 
have been carried out. Cultivation of a slag 
heap, estimated to hold over 6,000,000 tons 
of slag, and a legacy of the old ironworks 
days, has started. Several hundred syca- 
mores, elders and limes have been planted 
and are beginning to stimulate vegetation. 
Technical development at Ulverston is pro- 
ceeding hand-in-hand with site improvement. 





Pharmaceutical Society Relief Fund 


The Pharmaceutical Society has now 
closed, at more than £12,000, its fund for 
the relief of pharmacists who suffered in the 
East Coast flood disaster. 
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Sulphuric Acid Returns 


SUMMARY of monthly returns of pro- 
duction and consumption of sulphuric 
acid in the UK from 1 April to 30 June, 
issued by the National Sulphuric Acid Asso- 


ciation, Ltd., shows that stocks increased 
during that period from 59,020 tons to 
63.076 tons. 


The following tables have been abstracted 
from the summary :— 


SULPHURIC ACID AND OLEUM 
(Tons of 100 per cent H,SO,) 
Data referring only to Chamber 
acid makers’ returns Chamber Contact and 
only only Contact 
Stock, 1 April, 1953 26,417 32,603 59,020 
Production 161,120 298,739 459,859 
Receipts . 31,992 22,642 54,634 
Oleum feed a ee a 1,212 1,212 
Adjustments ’ a -116 -119 —235 
Use . = .. 99,843 115,799 215,642 
Despatches. e 89,195 206,577 295,772 
Stock, 30 June, 1953 oa sate 32,701 63,076 
Total capacity represented 200,080 365,400 565.480 
Percentage production .. 80.5% 81.8% 81.3% 
Raw MATERIALS 

(Tons) 
Data referring Zinc 
only to acid Sul- Concen- Anhy- 
makers’ returns Pyrites Spent phur trates drite 

Oxide &H,S 
Stock, 1 April, 

1953 . 130,762 214,597 51,327 86,246 550 
Receipts 94,102 66,408 57,334 37,504 45,965 
Adjustments 1,072 612 1,223 —37 - 
Use . 95,922 68,712 61,845 39,998 45,635 
Despatches* 309 17,379 105 -— = 
—. 30 June 

1953 . 127,561 195,526 47,934 83,715 880 
° + uses for purposes other than sulphuric acid 

manufacture. 


CONSUMPTION IN THE UNITED KINGDOM 
(1 April-30 June) 





Colchicine Changes Hands 


WE are informed by Metallurgical Chemists 
Limited that they have recently acquired 
from Universal Crop Protection Limited, 
agents for Pal Chemicals Limited, the stock 
in trade and the manufacturing plant and 
rights for colchicine. Production has now 
been resumed in the works of Metallurgical 
Chemists Limited and any commercial quan- 
tity of colchicine or colchicine salicylate can 
be supplied from stock. After the colchi- 
cine has been extracted and purified to the 
standards of the British and United States 
Pharmacopeeias, it is submitted to an exten- 
sive chromatographic purification developed 
from that described by Ashley and Harns 
(J. Chem. Soc., 1944, 677) and by Horowitz 
and Utlyot (Science, 115, 216 [1952]). This 
removes bright yellow impurites which occur 











Tons 
100 
TRADE Uses H,SO, 
Accumulators ea os Soy 5 2,347 
Agricultural purposes i ae - 450 4 
Bichromate and chromic acid 3,052 i ‘| 
Bromine iis j 4,120 
Clays (Fuller’s earth, etc. ) o9 $e AP 2,226 | (a 
Copper pickling .. ar oe : a 911 | te 
Dealers — , es ote Sa 2,755 | +i 
Drugs and fine chemicals ‘s - . 3,234] | 
Dyestuffs and intermediates 15,752 | hi 
Explosives .. oa nie = ‘ ; 7,761 M 
Export = e iv: ' 542 . 
Glue, gelatine and s size .. P 134% de 
Hydrochloric acid on x ia . 13,035 fu 
Hydrofluoric acid kes 2,708 | 
Iron pickling (including tin plate) : .. 22,818 wi 
Leather as ad , 882 | W' 
Lithopone a 3,068 | tu 
Metal extraction .. - ‘ 996 | ci 
Oil refining and petroleum products 16,054 le 
Oils (vegetable) 2,558 d 
Paper, etc. re ii - ied 1,403 9 . 
Phosphates (industrial) vy ’ , ; 399) al 
Plastics, not otherwise classified 5,336; me 
Rayon and transparent paper .. es .. 55,322} in 
Sewage 2,766 se 
Soap and giycerine 7,088 O 
Sugar refining ik ak li ‘i . 171 
Sulphate of ammonia 70,617 m 
Sulphates of copper, nickel, etc. 5,935} In 
Sulphate of magnesium 1,344) st 
Superphosphates 119,740 9 a; 
Tar and benzole 4,705 
Textile uses 5,540 k 
Titanium oxide 40,994 I 
Unclassified 34,532} th 
Total 461,295) to 
th 
to the extent of 4 per cent in material com-/ P* 
plying with the requirements of the BP and 4 
USP. The main impurity was first des-) ™ 
cribed as Substance ‘C’ by Santavy and he 
Reichstein (Helv. Chim. Acta, 33, 1606 
[1950]) and has now been shown to be des- fo 
methylcolchicine where one methoxy group hs 
in Ring A of the formula of colchicine is - 
demethylated. (Horowitz and Ullyot [loc.) ~ 
cit.]). The other impurities which occur in 
lesser amounts are removed at the same 
time. i qu 
18 
New members of the Federation of British! au 
Industries include Fisons Chemicals (Ex-) by 
ports), Ltd., London, N.W.1; the Smith? in 
Chemical Company, Guiseley, nr. Leeds;! mi 


and Stockport United Chemical Company, 
Ltd., Stockport, Cheshire. 
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Development, Principles & Applications 
of Interrupted Quench Hardening 


by RICHARD F. HARVEY* 


Tons 
100 % 
H,SO, 
2,347 
ae t HE hardening of steel is generally accom- 
4,120 | plished by one of the following methods: 
2,226 | (a) continuous cooling from above its critical 
911 | temperature to room temperature, usually in 
meet air, oil, or water; or (b) interrupted quench 
15.752 | hardening, variously termed step quenching, 
7,761 | Martempering, or Marquenching. 
542 Scientific heat treatment is a_ recent 
1348 development which has its roots in the 
13,035 | fundamental knowledge of the changes 
seen | which occur when steel is quenched or other- 
gg2 | wise cooled from above its critical tempera- 
3,068 | ture to room temperature. The commer- 
99% | cial application of this fundamental know- 
— ledge has enabled us to obtain and control 
1408 desired combinations of hardness, structure, 
"399 and properties which a few years ago were 
5,336) not possible. Our knowledge of heat treat- 
55,322. ing has been clarified through research and 
2,766 several new treatments have been developed. 
a One of the most useful of these new treat- 
70,617, Ments, now known as Martempering, is 
5,935} important commercially because it minimises 
1,344, stress concentration and distortion and 
119,740” avoids cracking. 
Men The Martempering treatment is so well 
40.994} Known today that a detailed description of 
34.532} the process is hardly necessary. - Suffice it 
461,295} to say that the method involves quenching 
the heated steel from above its critical tem- 
ial com-| Perature into a hot bath maintained at about 
BP and) 400°F. or above or within the range of 
irst des-| Martensite formation. The work is then 
avy and held sufficiently long to equalise in tempera- 
3, 1606 ture but not long enough to permit trans- 
be des- formation at that temperature level. This 
y group is followed by slow cooling in air through 
icine ‘s the range of martensite formation to room 
temperature. 
yot [loc. 
occur in} Early Attempts Empirical 
he same} The earliest attempts at interrupted 
‘quench hardening may be traced back to 
| 1879 when Richard Akerman’ dipped the 
»f British! austenitised steel into a lead bath followed 
als (Ex-| by air cooling. Other early investigators 
e Smith! including D. Lewis? and O. C. Trautman* 
Leeds; | might be cited. In the light of our present 
‘ompany. | — 








’ * Reprinted from Journal of The Franklin Institute, 
| 255 (2), pp. 93-99, by permission of the author. 


knowledge these early attempts appear to be 
largely empirical and limited in usefulness. 

The writer is.more than grateful to the 
kindly fates that brought early acquaintance- 
ship with Martempering. Insofar as it is 
known, the treatment was first developed 
and brought under scientific control through 
the efforts of the writer starting in 1938 
while serving as a hardening apprentice at 
the Simmonds Saw & Steel Co. The treat- 
ment, which was originally termed Step 
Quenching. was first applied to the harden- 
ing of hacksaw blades of the 14 per cent 
carbon-14 per cent tungsten type, resulting 
in straighter, tougher blades which cut 20 
per cent better than regularly hardened saws. 
These efforts culminated in a US Patent 
Application, Serial No. 320.998 filed 27 
‘February, 1940.4 which was eventually dis- 


allowed by the Patent Office. Figure 1 
illustrates schematically three heat treat- 
ments: Conventional hardening. Austem- 


pering. and Step Quenching. with reference 
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Fig. 1. Reproduction of Fig. 5 of US 


Patent Application, Serial No. 320, 998, 
filed 27 February, 1940 
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to the transformation curves taken from the 
patent application. 

Austempering is an isothermal treatment 
which consists of quenching rapidly through 
the pearlite—forming temperature region 
down to a temperature above the range of 
martensite formation and then holding for 
a sufficient length of time to complete the 
transformation at that temperature level to 
a structure termed Bainite. This treatment 
results in moderate hardnesses generally 
about Rockwell C 50 to 55 which is appre- 
ciably below that obtainable on interrupted 
quench hardening. 

The method previously used to harden 
the hacksaw blades consisted of heating in a 
hearth type furnace, followed by oil quench- 
ing and clamp straightening. The blades 
were placed in the furnace one at a time by 
means of a hooked poker about 6 ft. long. 
After heating through, the hardener had to 
hook the small hole about { in. in diameter 
at one of the ends of the saw blade with a 
poker to withdraw the blades from the 
furnace for quenching in oil. It was a diffi- 
cult task to hook the small holes, as the 
heated blades and furnace all appeared the 
same shade of red when the hardening tem- 
perature was attained. While I was a failure 
production-wise on this assignment, it did 
leave me with a strong desire to develop a 
tetter method of hardening hacksaw blades. 

There were many difficulties and progress 
was slow as the new treatment I developed 
was too far ahead of its time to be appre- 
ciated. My formal training and degree were 
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in chemistry and much of my time had to 
be devoted to learning the fundamentals of 
metallurgy. Also, I was assigned to pro- 
duction problems and routine laboratory 
work rather than research, so that the con- 
stant interference of other projects, many cf 
an entirely different nature, became a major 
problem. However, a clearly conceived idea / 
of the new quenching method and what it 
was expected to accomplish kept me on the 
right track. Working in a new field, there 
are no established directions to follow and 
many cross roads appear which can only 
lead to blind alleys and negative results. 
There were many other obstacles to over- 


come. The transformation curves consti- ; a 


tuting the fundamental technical knowledge 
which led to the conception of Martemper- 
ing, were misleading insofar as the trans- 
formation of austenite to martensite 1s 
concerned. 

Contrary to accepted opinion at the time 
this change is not an isothermal transforma- \ 
tion as shown in the transformation dia- 
gram of Davenport and Bain, but is a change 
which depends on a lowering in temperature 
for its continuation. The classic investiga- 
tion of Troiano and Greninger’ conclusively 
proved this point. 

Over traditional hardening, interrupted 
quench hardening offers a number of impor- 
tant advantages: (1) less distortion. (2) less 
internal stress, (3) less cracking, (4) greater 
toughness, (5) greater strength, (6) greater 
fatigue life, (7) savings in man hours through 
elimination of unnecessary operations such 
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Fig. 2. Comparison of regular hardening and Martempering, showing difference in 
cooling rate of the outside and centre. It will be noted that large temperature gradients 
may exist in steel as it hardens on conventional quenching, whereas in Martempering 
the temperature is nearly uniform throughout all sections as hard martensite forms. 


The tempering operation is not shown as this is the same for both treatments 
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as straightening and grinding, (8) less rejects, 
and (9) higher hardness and wear life on 
case hardened work as the distortion on 
regular hardening necessitates removal of 
the hardest part of the case in grinding. 
The reason for internal stresses is that the 


| outside or surface hardens first on continu- 


ous quenching to room temperature, resulting 
in an expansion. The interior hardens 
afterwards when it reaches the hardening 
range (below about 400°F. for many steels). 
As the interior hardens it tries to expand 


, but is resisted by the hardened surface. Also, 


simultaneously, there is a thermal contrac- 


tion taking place as the steel changes from 
consti- | 


isforma- } 
ion dia- 7 


1 change 
perature 
nvestiga- 
clusivels 


errupted 
f impor- 


(2) less 


) greater | 


) greater 
through 
ons such 





rence in 
radients 
mpering 
e forms. 
rents 





above its critical temperature to room tem- 
perature. The net result of this is a tug-of- 
war between the inside and outside and 
between thick and thin sections. 
Warning of Cracking 

These internal stresses are often greater 
than the inherent strength of the hardened 
steel. which may be as high as 500,000 psi. 
for tool steels. When this happens the 
hardener will hear that familiar ‘ ping’ 
which tells him his work is cracked. Even 
if the part does not crack it is common for 
the disruptive internal stresses to amount to 
as much as 90 per cent or more of the total 
strength of parts. This means that only a 


¥small fraction of the calculated strength of 


hardened parts may be available to do use- 
ful work. Since we cannot conveniently 
measure the concentration of stress in 
hardened parts by non-destructive tests, it is 
often a gamble as to whether such parts will 
stand up or fail in service. : 

The interrupted quench hardening treat- 
ment attempts to equalise the temperature 
within parts before hardening proceeds on 
slow cooling in air. In this way the harden- 
ing proceeds uniformly throughout all sec- 
tions of the part thus avoiding undesirable 
concentrations of stress. The treatment is. 
therefore, of particular value on parts of 
intricate shape or where the ultimate in 
accuracy, physical properties, and uniform- 
ity is desired. 

Since my original investigation on hack- 
saws, other applications followed and a 
thesis® on the treatment was prepared at the 
Worcester Polytechnic Institute during 
1940. Today the treatment is widely used 
commercially by many concerns engaged in 
the hardening of steel. 

A large manufacturer of farm implements 
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reports use of the treatment on an extensive 
basis for transmission gears, differential 
gears, pinions, shafts, etc. The use of 
quenching presses, plugs, and special fix- 
tures has been eliminated. Straightening 
and the amount of finish grinding has been 
reduced. The company found residual 
stresses reduced to such an extent that ser- 
vice life of gears is increased 100 to 200 per 
cent and load carrying capacity is increased 
from 15 to 20 per cent. 

The following laboratory test results for 
drive gears is cited: 


Die quenched: Load, 260 Ib. Results: 
Pits after running 18 hr. 
Hot quenched: Load, 300 Ib. Results: 


No pits after running 100 hr. 

An automotive manufacturer reports the 
use of interrupted quenching in hot salt on 
transmission gears where involute tooth dis- 
tortion is held to plus or minus 0.0002 in 
Tooth grinding has been eliminated. 

While no attempt will be made to cite a 
complete list of uses of the treatment, some 
other applications are: 20-mm. machine gun 

‘parts. 40-mm. Bofors gun parts. tank engine 
camshafts, tank armour plate, tank 
torque converter parts, tank tread 
parts, aircraft clutch rings, armour piercing 
shot, bearings, races, spindles, clutches, meat 
slicing knives, raceways, outboard motor 
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Fig. 3. Diagrammatic representation 


of the Step Quench Hot Working Method. 
Shot peening is an effective hot working 
method 
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crankshafts, gears, springs, dies, knives, etc. 

The hot quenching bath may be molten 
salt or hot oil. Hot salt has the advantage 
of a faster quenching rate and is more effec- 
tive for large sections. It is necessary that 
the work be cooled rapidly, at a rate greater 
than its critical cooling rate, for full harden- 
ing. Salt pumps or motor driven agitators 
are uSed to circulate the salt to provide a 
more rapid and uniform hot quench. 
Separating chambers are provided on many 
new installations to separate contaminants 
which reduce the cooling power. 

One field where commercial applications 
of the treatment will probably increase 
involves the hardening of brazed parts. The 
use of assemblies brazed with silver solder 
or copper has replaced expensive machining 
operations on many industrial applications. 
The brazed joints, however, are very weak 
at the temperatures used for hardening and 
may easily be ruptured by the severe tem- 
perature gradients encountered in traditional 
hardening practice. The interrupted quench. 
on the other hand, permits hardening of 
brazed assemblies which would otherwise be 
most difficult if not impossible. 


Latest Development 


A new modification’ of the interrupted 
quench treatment which I recently developed 
involves a combination of step quenching 
and mechanical working above or within 
the range where hardening occurs. 

Shot peening is a common means of cold 
working metal parts to introduce beneficial 
surface compressive stress to increase fatigue 
life. Shot peening the metal while hot and 
still austenitic after removing from the low 
temperature bath above or at the Ms point 
results in a greater degree of compressive 
stress at the surface than may be imparted 
by conventional cold peening methods. For 
example, Almen test strips 0.051 by 3? by 
3 in. shot peened to an arc height of 0.016 
in. by conventional cold peening, showed an 
arc height of 0.029 in. when hot peened by 
the new method described and using the same 
intensity of peening. The greater curvature 
of the hot peened specimens is due to the 
greater degree of surface compressive stress. 

In addition to the higher compressive 
stress and fatigue life the hot peening results 
in higher hardness and transformation of an 
undesirable constituent. retained austenite, 
from the surface. It has been found that 
mechanical working of the subcritical 
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austenite results in a greater conversion to 
hard martensite than would result without 
the mechanical working. X-ray determina-| 
tions of the volume per cent of retained 
austenite on specimens peened and unpeened 
show a conversion of up to about 80 per 
cent of the retained austenite as a result of 
hot peening. ; 

Other forms of mechanical working other 
than shot peening may be used with benefic- 
ial results. While the step quench hot 
working method is still in the experimental | ! 
stage it is expected that commercial applica- 
tions of this treatment will follow. 

The trend of hardening in modern indus- | 
try is toward more extensive use of inter-* 
rupted quench hardening and many feel that | 
it will ultimately be more widely used than | » 
other methods of hardening steel. The use | [ 
of Martempering—or step quenching as I| ¢ 
stili like to think of it—has enabled us to} p 
obtain greater strength and toughness from 
hardened parts together with a minimum of | y 
distortion, internal stress, and cracking. ¢~ 

Over the years the combined efforts of 
many interested in the science of metals and’ 
heat treating have transformed an age of g 
stone into one of brass and later to one of) ¢, 
iron and steel.“ To prophesy the future 
is an uncertain and thankless task. How-t 
ever, it is to be expected that the interrupted) ,, 
quench principles will te one of the funda-y, 
mental building blocks on which much off 7 
future hardening progress will be based. 
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USA Rubber Plants Sale of 


A Bill setting up a three-man commission/ py, 
to se!l the USA Government’s synthetic rub- y, 
ber factories to private enterprise has been ap 
signed by President Eisenhower. ge 
ac 
' 
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-rimental | ELECTRON DIFFRACTION. By Z. G. Pinsker. 
applica: | Butterworth Scientific Publications, Lon- 
} don. 1953. Pp. xiv + 443, with 
rn indus: | numerous line diagrams and _ plates. 
of inter- 63s. 


feel that} Professor Pinsker, Institute of Crystallo- 
ised than | graphy of the Academy of Sciences of the 
The usé | USSR, is a Jeading Russian authority on 
ing as || electron diffraction. He and his colleagues 
led us to} have exploited the method of obtaining im- 
less from portant information on the structure of 
imum of | materials suitable for examination in the 
cking. electron diffraction camera. This includes 
efforts of} structural examination of materials which 
etals and’ exist in forms not readily amenable to X-ray 
n age of diffraction. Unit cells may be determined 
to one Of from diffraction patterns obtained with 
he future particles about 5 x 10-° cm. across. Com- 
How-§ plete structure analysis has been made with 
terrupted! substances such as barium chloride mono- 
he funda- ? hydrate available only in very small crystals. 
much Off The structure of this compound was previ- 
ased. fF ously unknown. Among the methods of 
treating the diffraction information is that 


Causes and) of Fourier synthesis carried out with 


<<a ‘ato, derived structure factors as coefficients. The 
Iron & Steel resulting maps do not give electron density 


distribution. |The electrons are diffracted 
not by the electron clouds, as in the case of 
ms ardening: X-rays, but by the potential of the crystal 
“Crvstallo-jlattice. This potential, like the electron 
is. A.J.M-E... density, is a continuous periodic function of 
s, Worcester| the co-ordinates and the maxima of this 
function are closely connected with the 
centres of gravity of the atoms. It is 
ing Improvel pointed out that the method can reveal 
Dec., 19 . 
n and om details which remain unresolved in X-ray 
952). work. This includes determination of the 
rtempering.” 
1(1952).  $positions of hydrogen atoms. Since the 
book was written the author has published 
work on electron diffraction determination 
of the position of hydrogen in the lattice of 
ymmission paraffin wax, and, more recently, Australian 
hetic rub-'workers have made similar determinations 
has been and have examined the positions of hydro- 
gen in the hydrogen-bonded crystalline boric 
acid. There are many important applica- 
| 
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tions of the method to technical problems in 
metallurgy, electrical. engineering, chemical 
technology, plastics, and the study of mole- 
cular interaction on crystal faces, this last 
application being of importance for an 
understanding of catalysis, adsorption and 
associated matters. 

The book opens with sections on wave 
theory, wave mechanics and diffraction of 
waves by crystals. There follow chapters cn 
experimental technique and the theory of 
interpretation of electron diffraction pat- 
terns by reciprocal lattice methods. Effects 
with both fast and slow electrons arte con- 
Atomic scattering and the dynamic 
theory of scattering are next described and 
the applications of these methods in struc- 
tures of thin films, crystallisation processes, 
orientated deposits and sub-microscopic 
crystallography are presented. Among fine- 
structure problems considered are those con- 
cerning the crystalline and amorphous 
structures of elements and certain alloys, the 
structures of films formed on metals or 
alloys by oxidation, and the nature of the 
disorders in layer lattices. Application of 
electron diffraction to the structure of mole- 
cules is considered briefly. 

The text is arranged so that the sections 
on experimental technique and on _ the 
results of the electron diffraction method do 
not require a detailed knowledge of the 
theory. The theoretical parts require some 
moderate knowledge of relevant physics and 
mathematics. There is one mathematical 
appendix. 

This valuable work will enable those who 
do not read Russian to become more fami- 
liar with extensive Russian advances in the 
subject and is likely to stimulate further 
applications of the method. The trans- 
lators, in addition to doing their difficult 
work well, have added a number of refer- 
ences and footnotes on more recent publica- 
tions and supplied alternative plates for 
one or two which could not be reproduced 
from the Russian edition.—H.M.P 








NATURFORSCHUNG UND MEDIZIN IN DEUT- 
SCHLAND, 1939-1946. Verlag Chemie, 
Weinheim, 1953. Volumes 34 and 35: 
Theoretische Organische Chemie, Parts 
I and II by W. Hiickel. Pp. 145 and 
160. DM.10. 

Volumes 37 and 38: Praparative Organ- 
ische Chemie, Parts II and III by K. 
Ziegier. Pp. 300 and 352. DM.20. 


These volumes are reprinted from the 
‘FIAT Review of German Science’ which 
was published in 1947 in a strictly limited 
edition under the auspices of the Military 
Government for Germany. According to 
the preface of the 1947 edition, the FIAT 
review was produced ‘in the hope that it will 
assist in informing international science of 
research done in Germany during the war 
years.’ In the six years which have elapsed. 
many of the periodicals and books published 
in Germany during the war have become 
generally available, and the volumes under 
review have therefore lost much of their 
value. Furthermore, the general perspective 
in many fields of research has altered con- 
siderably, and some of the sections, especi- 
ally those in which the emphasis is on 
interpretation rather than evidence. are now 
out of date. 

The volumes on theoretical organic chem- 
istry contain much which would have been 
radically changed or even left out if a new 
edition had been prepared. Of the nine 
articles in these two volumes. five are writ- 
ten by the senior author, W. Hiickel (general 
structural chemistry and chemical bonds. 
stereochemistry, reaction mechanisms, asso- 
ciation and surface tension, constitution and 
physical properties). The remaining articles 
are by F. Seel (free radicals), G. Scheibe 
(absorption spectra), J. Goubeau (Raman 
spectra) and G. V. Schultz (mechanism and 
kinetics of polymerisation processes). In at 
least one instance the literature is misquoted 
(Part I, p. 7—racemic diphenylglycol forms 
an acetone compound more readily than 
the meso-form and not vice-versa) and the 
reviewer had some difficulty in finding the 
original paper as the volume number and 
year given in the reference did not corres- 
pond. However, many of the sections are 
excellent and it is interesting to see how 
German scientists have tackled many of the 
problems of theoretical organic chemistry in 
a way which is different from (and to some 
extent complementary to) the approach used 
in England and America. There is a useful 
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index covering both volumes at the end of 
part II. 

None of the sections in parts II and IL 
of preparative organic chemistry are writ- 
ten by K. Ziegler himself, but he has col- 
lected a number of expert collaborators T 
who have given us valuable and authorita- 4 
tive articles. Part II includes chapters on 
organometallic compounds, synthetic dyes, 
sugars and their derivatives, strychnine and | 0 
related alkaloids, diene-syntheses (an excel- | ha 
lent article by K. Alder), chromatographic | A! 
analysis (this contains sections dealing with be 
many important fundamental considerations) | W! 
and automatic methods for the microdeter-% | 
mination of the elements in organic com- pli 
pounds. Part III is devoted to compounds be 
of high molecular weight and will be of | 2" 
special interest to chemists in industry. It | ™ 
contains chapters on the theoretical and | SY 
practical aspects of cellulose chemistry (by 
H. Staudinger and G. Jayme) and a number 
of articles on various aspects of radical ¢ wil 
polymerisation and polycondensation which | '™* 


Le 
vis 





a 





include discussions of emulsion polymerisa- “ 
tion and copolymers. Be 

It is unfortunate that the publishers have rc 
reprinted the original edition instead of pro- lin 
ducing a new one. There are considerable | = 


overlaps between some of the reviews, very 
few cross-references, many references to] fed 
‘unpublished work’ which has since been} y, 


: eles te BS 
published and many misprints. Certain} ( 
paragraphs in the reviewer’s copy contain} > 
enough incomplete words to make them} ed 


interesting as crossword puzzles. It is a pity} hin 
that such useful volumes should have so| 


cha 

many faults.—4J.c.P.s. pos 
em; 

inci 

Benn Brothers Ltd. {Wa 


The directors of Benn Brothers Limited,}  ( 
publishers of THE CHEMICAL AGE, recom-} witl 
mend the payment of the following final) rite 
dividends less tax for the year ended 30 June,) mas 
1953:—3 per cent on preference shares, | eith 
which with the interim dividend of 3 per} ( 
cent paid in February makes 6 per cent for bee 
the year; 11 per cent, plus 24 per cent special bun 
Coronation Bonus, on ordinary shares, as| latt 
increased by the issue of bonus shares in lati 
December, 1952, which with the interim} °! 
dividend of 4 per cent paid in February} !™ 


makes 17} per cent for the year on such|, ( 
increased capital; and 3s. 6d. per share on/ 404 
the deferred shares. \ plie 
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953 

nd of | More Uses for Plastic Materials 
nd Ill , ——— ee 

<a Applications in the Fitting-Out of Boats 
s col- 

rators HE 1 I-ton gaff-ketch ‘Tango’ is owned 

r0rita- 4 and has been converted by Richard 

rs on { Levin, O.B.E., M.S.I1.A., Head of BBC Tele- 

dyes, | vision Design. A converted Looe Lugger, 

ce and | of 32 ft. length overall, the ‘Tango’ now 

excel- | has wheel-steering and a new wheelhouse. 

raphic | At the same time the main cabin top has 


raised to allow more head-room 


g with , been 

ations) | within. 
ydeter-4* Chief alterations, however, have taken 
place in the 4-berth cabin itself, which has 


> com- . 
sounds | been completely re-designed and furnished, 
be of | and here great use has been made of Ware- 


ry. It| tite Laminated Plastics for panelling and 
) surfaces of all kinds. 





a _ The main fittings in the cabin are :—{1) 
umber a galley-unit consisting of concealed sink 
radical with a cover which provides a work-top and 
wteich | inverted, a chopping-board; a central cooker 
sensing with cover which can be removed for use as 
a tray; and a concealed anthracite heater. 
sa Behind is a storage unit for food and, below. 
‘s have) another for Calor-gas, etc. All the panel- 
of pro- ling of this unit is provided by Warerite 
derable | veneered board in a grey weave design. 
- ge (2) A full-length, hanging cupboard 
ices tO} built into the bulkhead and surfaced with 
© been! Warerite materials. 
Certain} (3) A water-tank, sited amidships. This 
—— is equipped with polyethylene plastic piping 
, them | and concealed by a Warerite panel, which is 
= pity | hinged for rapid conversion into a lift-up 
lave S) chart-table. When used for this latter pur- 
pose, the steps leading into the cabin are 
employed as a pedestal, and they in turn 
incorporate a _cold-box panelled with 
{ Warerite Red Stardust. 
-imited,| (4) The general-purpose table, surfaced 


recom-| with a combination of red and green Ware- 
g finalj rite, which is cantilevered from the main- 
30 June.) Mast tabernacle support and can easily be 
shares.| either folded away or removed altogether. 

f 3 sed (5) In addition Warerite grey weave has 
cent for| been used to panel all the bulkheads, sides, 
t special{ #unk-fronts, drawer-units and cabin-top, the 
ares, as} latter being also lined with Fibreglass insu- 
nares in| lation mat and topped with plywood, both 
interim) °f which are bonded with Bakelite and 
‘ebruarv| Similar-type synthetic resins. 
on such The three bunks, one of which is 
hare on double, are upholstered in leathercloth sup- 
(plied by the Greenwich Leathercloth Co. 








This photograph, taken by natural 

lighting through the forward porthole of 

the cabin, shows the considerable im- 

provement over the traditional mahogany 

panelling. Lined with Warerite, the in- 

terior is very much lighter and longer- 
lasting 


and made from vinyl resins also supplied by 
Bakelite Limited. 

Plastics have therefore played a major 
part in this conversion, not counting numer- 
our minor accessories such as light switches, 
etc., and have helped to provide an interior 
which is both permanently colourful and 
exceptionally hard-wearing. 





Free Trading in Copper 

After a lapse of nearly 14 years, the Lon- 
don Metal Exchange began dealings in 
copper again on 5 August. Copper valued 
at more than £500,000 was traded, although 
there was a sharp decline in prices com- 
pared with the ‘final Government selling 
price of £252 a ton. Closing prices were 


£210 buyers, £212 10s. sellers, for cash cop- 
per; and £196 buyers, £198 sellers, for three 
months metal. 
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Killed in Explosion 
Only three days after starting work at the 
chemical works of L. B. Holliday & Com- 
pany, Ltd., Deighton, Huddersfield, a man 
named Wilson was killed in an explosion 
there last week. He leaves a widow and 
seven children. 


Factories Need More Water 

The new LC.I. factories at Wilton are 
provided with 6,000,000 gallons of water 
daily from a pumping station specially 
installed by the Tees Valley Water Board 
three years ago beyond the tidal reaches of 
the Tees. L.C.I. have now asked for an 
increase to 9,000,000 gallons a day. This 
means that the present machinery will have 
to be stripped and replaced and the pumping 
plant kept working during the change-over. 
The estimated cost of £37,000 is to be borne 
by LC.I. 


In Private Ownership Again 

A £1,000,000 deal, transferring a steel 
company back to private ownership, has 
been completed by the Iron and Steel Hold- 
ing and Realisation Agency. British Ropes 
Limited and William Cooke & Company, 
Ltd., have each bought 72,001 shares in 
Templeborough Rolling Mills at £7 5s. a 
share, cum dividend, thus regaining their 
former holding. The take-over value was 
£7 a share. This is the first sale effected by 
the Agency since it took over. the 
£300,000,000 capital of the former national- 
ised steel companies. 


Light Metal Statistics 

Statistics just issued by the Ministry of 
Supply show that in May the UK production 
of virgin aluminium totalled 2,693 long tons; 
imports came to 20,071 long tons; and 10,383 
long tons were despatched from Government 
holdings. Production of secondary alumin- 
ium in the same period was 6,912 long tons. 
the virgin content being 337 long tons, and 
despatches (including virgin content) from 
secondary smelters totalled 7,148 long tons. 
Fabrication of magnesium and magnesium 
alloys in May was as follows (the figures 
representing long tons):—sheet and _ strip, 
17; extrusions, 10; costings. 360: forgings. ! 





Unrefined Oils and Fats 
The Ministry of Food has announced that 
no change will be made in the prices of 
unrefined oils and fats and technical animal 
fats allocated to primary wholesalers and 
large trade users during the four week period 
ending 5 September. 


Import Licence Changes 

The Board of Trade has announced that 
the Open General Licence which came into 
force on 2 May, 1952, has been further 
amended with effect from 1 August, 1953. 
Additions to those goods which may be im- 
ported into the UK under licence (from 
countries other than those specified, as in 
Notice to Importers No. 492) include dipen- 
tine, raw casein, dissolved bone fertiliser, 
bone powder and steam bone flour. 


Starch & Glucose Imports 

As already announced in THE CHEMICAL 
AGE (1 August, p. 234), Government control 
of starch, starch products and glucose will 
end on 27 September. Traders were warned 
not to enter into commitments until the 
Board of 
arrangements. The Board of Trade has 
since announced that with effect from 28 Sep- 
tember maize starch, farina (potato starch), 
dextrine and glucose may be imported on 
private account. Full details are given in 
Notice to Importers No. 579. 


British Standards Institution Moves 

By Monday, 17 August, the British Stan- 
dards Institution will be in full operation at 
its new premises at No. 2 Park Street, Lon- 
don, W.1. (Telephone No. MAYfairz 9000). 
The removal was planned to extend over 
the present week and although during this 
period some disturbance of day-to-day 
activities was inevitable, the BSI had ar- 
ranged that services to its members and com- 
mittee members would be fully maintained. 
As already announced, the new building will 
contribute to more efficient working by con- 
centrating the BSI’s scattered departments 
under one roof. 
creased and more convenient accommodation 
for the 13,000 specialists who attend the 
3,500 BSI Committee meetings held during 
the course of each year. 
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Chile Produces More Copper 
Copper production in Chile for the first 
seven months of this year totalled 217,912 
metric tons, compared with 210,633 metric 
tons during the corresponding period of 
1952. 


More Tin from Malaya 


Exports of tin from Malaya in July 
totalled 5,257 long tons, as compared with 
3,897 long tons in June, according to the 
Registrar of Statistics. The July shipments 
comprised 2,675 tons to the USA, 632 tons 
to the UK, 802 tons to Europe, 443 tons to 
British possessions and 615 tons to ‘ other 
destinations.” 


Uranium from Granite? 


Lecturing on ‘The Future of the Atomic 
Age’ in Bulawayo recently, Professor 
A. E. H. Bleksley, head of the Witwaters- 
rand Faculty of Applied Mathematics. 
envisaged that the most important source of 


ancient granites, ‘such as the great granite 
domes of the Matoppos.’ 


India and Edible Oils 

There is reported to be a shortage of 
edible oils in India and anxiety has been 
caused by price increases totalling about 30 
per cent during the past six months. Exports 
of groundnut oil have been banned, while 
imports of coconut oil and palm oil have 
been encouraged by free licensing and a cut 
in import duty. The soap industry has been 
directed to use palm oil instead of ground- 
nut oil. 

Iron Ore in Guiana 

In a pamphlet published by the British 
Guiana Department of Geological Surveys 
it is stated that iron ore deposits of some 
46,000,000 tons have been discovered in the 
Blue Mountains on the left bank of the 
Essequibo River. An important feature of 
the discovery is the accessibility of the loca- 
tion via the Essequibo River, which is navi- 
The 


»nd the Government is steadily pushing ahead with 
- during its programme for the systematic survey of 





the country’s mineral-bearing hinterland. 





Iron Ore Pelleting Plant 

The Sydvaranger iron ore mines 
Kirkenes are to have a pelleting plant 
installed this winter. It is hoped that as a 
result of the installation of this plant—the 
first of its kind in Norway—about half of 
the mines’ output of 1,000,000 tons of ore a 
year can be turned into pellets by 1957. 
Pellets command a better price than ordin- 
ary iron ore. 


near 


Sulphur Pyrites in New Zealand 

A deposit of sulphur pyrites, a quarter of 
a mile wide, has recently been found near 
Thames, on the Coromandel Peninsula, New 
Zealand. The sulphur pyrites is in similar 
concentration to workable deposits over- 
seas, and the resources of the area are being 
investigated by the New Zealand Mines 
Department and the Department of Scienti- 
fic and Industrial Research. 


Canadian Titanium 

Canada will be a major producer of 
titanium if further researches develop a 
cheaper processing method, according to 
Dr. W. J. Kroll, who is reputed to have 
developed the only known production pro- 
cess for recovering pure titanium from 
titanium ore. Huge quantities of ilmenite 
have been discovered in the Lake Allard 
region of Northern Quebec and a company 
at Sorel, Quebec, produces titanium slag as 
a by-product from iron ore. 


Swiss Chemical Production 

Current records show that during the first 
five months of 1953, Switzerland’s chemical 
industry exported a total of 267,000,000 
francs’ worth of goods, compared with 
258,000,000 in the same five-month period 
of 1952. The country’s exports of pharma- 
ceutical products likewise increased from 
128,000,000 to 129,000,000 francs in value, 
while the export of dyestuffs rose from 
74,000.000 to 86,000,000 francs. While 
business in the textile industry has improved 
since last year, exports by the Swiss dye 
industry have encountered increased com- 
petition in foreign markets, it is reported, 
because most countries have increased their 
own production capacity and some of them 
sti restrict imports of dyestuffs. 
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Sir ERNEST GOODALE has become presi- 
dent of the British Colour Council and Mr. 
L. W. HaNcock has been elected chairman. 


Sir WALLACE AKERS, formerly a director 
of Imperial Chemical! Industries Limited and 
Director of Atomic Research from 1941- 
1946, has been appointed a part-time mem- 
ber of the Southern Gas Board. 


Mr. SyDNEY N. DuGuip has _ resumed 
private practice in connectien with fuel effi- 
ciency and smoke abatement problems. His 
business address is Brookfield Works, Elm 
Tree Road, Lymm, nr. Warrington, Lancs. 
(Tel.: Lymm 133). 


Mr. G. S. J. Wuite, chief colourist and 
head of the dyehouse department of the 
Dyestuffs Division of Imperial Chemical 
Industries, Ltd., has been appointed Dye- 
stuffs Division director in charge of tech- 
nical service departments. 


Mr. R. HuGH COLE, managing director of 
R. H. Cole & Company, Ltd., wishes through 
the medium of THE CHEMICAL AGE to thank 
all who wished him well during his recent 


illness. He is now making a good recovery 
following an operation for a_ perforated 
ulcer. 


Mr. K. A. KERRIDGE, a B.Pharm. of Lon- 
don University, has been awarded for two 
years the Pharmaceutical Society’s Research 
Scholarship of £300 a year. He will work 
in the Department of Pharmacy at Chelsea 
Polytechnic on the aspects of trace metal 
chelation in relation to bacteriostasis. 


Dr. F. J. Sippie, hitherto director in 
charge of technical service on the board 
of the Dyestuffs Division of Imperial Chemi- 
cal Industries, Ltd., has been appointed 
managing director of the Terylene Council. 
He has been a part-time member of the 
Terylene Council since it was set up in 195}. 


Mr. K. H. PALMER, a B.Pharm. of Not- 
tingham University, has been awarded for 
two years the Pharmaceutical Society’s Ran- 
some Fellowship, which has an annual value 


of £300. He will work in the Pharmacy 
Department of the University on research in 
plant chemistry, with special reference to 
the separation of naturally occurring mix- 
tures of alkaloids. 


Mr. C. C. Bates, M.LW., A.M.LP.E., 
has been appointed chief welding engineer 
of Costain-John Brown, Ltd., South Audley 
Street, W.1. He will also be responsible for 
the technical supervision of Welding Super- 
vision, Ltd., their associate company. Mr. 
Bates, who is 39, joined Costain-John Brown, 
Ltd., from the British Welding Research 
Association, where for the past four years 
he was one of the senior development engi- 
neers respensible for helping industry to 
apply the results of research, and member 
firms with design, technique, metallurgical 
and inspection welding problems. Before 
joining BWRA, Mr. Bates was with Under 
Water Welders and Repairers, Ltd., and pre- 
viously spent eight years in the Ministry of 
Supply. He served an indentured appren- 
ticeship and received his initial training with 
Harland & Wolff, Ltd. 


Obituary 


The death occurred recently of Mr. WIL- 
FRED FREDERICK DARKE, chairman of Price’s 
(Bromborough), Ltd., since 1948. Mr. Darke, 
who was 62, had been associated with the 
Unilever Group since 1920, when he joined 
Christopher Thomas & Brothers, Ltd., Bris- 
tol. Later he went to Port Sunlight and 
was engaged in research before becoming 
chairman of the Bromborough company. 


Taken suddenly ill on returning home from 
a cricket match, MR. STANLEY ARMSTRONG 
(48), an analytical chemist, of Saltburn, died 
in hospital 24 hours later. At an inquest, 
Dr. T. Skeoch, who made a_ post-morten 
examination, said death was due to acute 
enteritis from toxic absorption of an un- 
known origin, but nothing had been found 
to reveal how this occurred, although it was 
probably from something that had been 
swallowed. 
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Publications & Announcements 


THE principal article in the latest number 
of ‘BASF’ (Vol. 3, No. 3, July) is con- 
cerned with the final release of the Badische 
Anilin und Soda Fabrik from Allied control 
on 28 March, and with their hopes for the 
future. Other articles deal with the advan- 
tages of synthetic over natural indigo, the 
uses of indigo in West Africa, the grave- 
cloths of Pope Clement II, industrial psycho- 
logy, the testing of herbicides, and the 
making of a colour film about them. As 
usual, the journal is very well produced and 
illustrated. 
~ * = 

ISSUED by the Mond Nickel Company, 
Limited, Sunderland House, Curzon Street, 
London, W.1, the latest (June) number of 
The Nickel Bulletin includes an article which 
gives the composition, physical and mechan- 


| ical properties of the alloys of the Hastelloy 


a... 


) until 


type. These casting alloys (nickel-molyb- 
denum-iron, nickel-chromium-molybdenum- 
iron and nickel-silicon) are employed princi- 
pally in chemical engineering and oil refin- 
ing for their high corrosion-resistance. 
Abstracts of recent literature on _ electro- 
deposition include a critical survey of sub- 
stitute finishes which have been tried in the 
USA during the period of restricted availa- 
bility of nickel, a description of a method 
for plating manganese-base materials, and 
an explanation of the mechanism of black 
nickel plating. 
” ~ * 

INCLUDED in the summer issue of Pro- 
gress, the magazine of Unilever Limited, 
Unilever House, Blackfriars House, Lon- 
don, E.C.4, is an article on ‘The Task and 
Methods of the Monopolies Commission.’ 
This has been written by Dame Alix Kilroy, 
Under Secretary, Board of Trade, who was 
secretary of the British Monopolies Com- 
mission from its establishment early in 1949 
March, 1952. The article is most 
interesting, particularly in view of the Com- 
mission’s recent report on matches and 
match-making machinery. Dame _ Alix 


points out that the Commission’s reports so 
far have not produced the hostile comments 
that were anticipated; such criticism as there 
has been has concentrated on the alleged 
slowness of the Commission and on the 
policy of the legislation under which the 
Commission works. 


A BOOKLET just published at 3s. 6d. by 
the Federation of British Industries, 21 Tot- 
hill Street, London, S.W.1, reproduces the 
introductory papers given at the Third Con- 
ference of Industrial Research Directors and 
Managers held under the auspices of the 
FBI at Ashorne Hill, Warwickshire, earlier 
this year. Summaries of the discussions are 
also included. The theme of the conference 
was the vital need to make full commercial 
use of research and discovery. The princi- 
pal speakers included Mr. G. S. Samways, 
joint managing director, the Metal Box Com- 
pany, Ltd; Dr. N. P. Inglis, director of re- 
search, Metals Division, LC.I., Mr. L. H. 
Williams, deputy commercial manager, Shell 
Petroleum Company, Ltd.; and Mr. H. W. G. 
Highnett, superintendent, Development and 
Research Laboratory, Mond Nickel Com- 
pany, Ltd. 

* * 7 
IN ‘Scientific Research as it Proceeds in 
~Mellon Institute’ the description of work 
in progress in the 73 separate Fellowships is 
necessarily brief. Mellon Institute, Pitts- 
burgh, Pennsylvania, is an endowed, non- 
profit making, corporate body for the carry- 
ing out of comprehensive investigations on 
important problems in pure and applied 
science, for training research workers, and 
for providing technical information. Among 
the many research projects at present in 
operation, there are investigations into chain 
and arc-welding, the properties of glass, the 
chemistry of yeast, the status of piperonyl 
insecticides, new organic coatings, and the 
control of moisture in dry cleaning—a 
typical selection of the wide range of inter- 
ests covered by the Institute. 

* _ a7 
FLUSH doors are gaining in popularity, but 
it may not be generally known that syn- 
thetic resin adhesives enable them to 
be used for exterior as well as interior 
purposes. The July issue of Aero 
Research Technical Notes, published by 
Aero Research Limited, Duxford, Cam- 
bridge, gives details of the processes in which 
* Aerolite’ KL, a urea-formaldehyde resin 
adhesive, is used for flush door manufacture 
by an Uxbridge joinery company. It is 
claimed that apart from lower cost, ‘ Aero- 
lite’ has been found to offer other advan- 
tages over casein as an adhesive. 
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Law & Company News 


Commercial Intelligence 


The following are taken from the printed reports, but 
we cannot be responsible for errors that may occur 
Satisfaction 

BRADITE, LTD., Bethesda, cellulose 
manufacturers. (S., 15/8/53.) Satisfactions 
9 July, of mortgage. and charge and a mort- 
gage, both registered 9 February, 1949. 





Changes of Name 
The following changes of name have been 
announced: A. Boake, Roberts & Co. 
(Manufacturing), Ltd., to A. Boake, Roberts 
& Co., Ltd., on 3 July; 1953. National 
Titanium Pigments, Ltd., to Laporte Titan- 
ium, Ltd., on 20 July, 1953. 


New Registrations 


Firesnow, Ltd. 

Private company. (522,147.) Capita! 
£100. Fire, mining, hydraulic, mechanical. 
electrical and chemical engineers. Direc- 
tors: C. Morris, Mrs. L. Morris. Reg. 
office: Withyfold Drive. Hurdsfield, Maccles- 
field. 


George Mayor (Pharmaceuticals) Ltd. 

Private company (522,382.) Capital 
£1,000. Manufacturers of and dealers in 
chemicals. gases, drugs, medicines. Direc- 
tors: N. L.. Allport, W. A. Ward, C. M. 
Edridge. Reg. office: 325 Kennington 
Road, S.E.11. 


Chlorine Bleach Products Ltd. 
Private company. (522,403.) Capital 
£1,000. Manufacturers of and dealers in 
chemicals and chemical substances, liquids 
and gases of all kinds. Directors: E. Smith, 
G. Smith. Reg. office: Lower Nuttall. 
Ramsbottom, Manchester. 


Topmark Ltd. 

Private company. (522,445). Capital 
£1,000. Manufacturing. pharmaceutical. 
analytical, photographic, advising and dis- 
pensing chemists and druggists. Directors: 
W. Seach, Mrs. D. M. Seach. Reg. office: 
95 Second Avenue. Newcast!e-on-Tyne. 6. 





Whitehead Chemical Co. (Waxes), Ltd. 

Private company. ($22,249.) Capital 
£100. Manufacturers and merchants of 
chemicals, and all types of waxes, natural 
and synthetic and _ petroleum residues 
Directors: A. Whitehead, R. W. Hague, J 
Waldie. Reg. office: Holt Mill Road. 
Waterfoot, Lancs. 


Claflin Chemical, Ltd. 

Private company. (522,215.) Capital 
£500. Manufacturers of and dealers in sub- 
stances used in medicine, pharmacy.. per- 
fumery and toilet articles of all kinds. Sub- 
scribers: P. J. Gaynor, Ann K. Hutton 
First directors are to be appointed by the 
subscribers. Solicitors: Mckenna & Co., !2 
Whitehall, S.W.1. 


: 
Increase of Capital 
The following increase of capital has been 
announced: AJAMA CHEMICAL Co., LTD 
from £1,000 to £10,000. 
Company News 1 


The Fullers’ Earth Union Limited 


To meet the cost of additions to the com- 
pany’s factory at Cockley, so that the out- 
put of activated bleaching earth can be 
extended by about 10,000 tons a year, the 
directors of The Fullers’ Earth Union} 
Limited are making a rights issue to ordinary | 
shareholders of 266,934 5s. ordinary shares} 
at 10s. 3d. each m the proporton of one for 
every three shares held on 4 August. The 
final date of acceptance is 25 August, when} 
payment in full is due. 


Hardman & Holden Limited 


Trading profit earned by Hardman &j 
Holden Limited during the year ended 31 
March last was £145,987, as compared with 
£238,933 for the previous year. The divi- 
dend of 224 per cent for the year compares} 
with 274 per cent for the previous year. The 
annual meeting, to be held in Manchtester 
on 1 September, will be followed by on | 








Ltd. 

‘apital 
its of 
latural 
sidues. 
sue, J 
Road, 


4 
~ 
uo) 
= 
pe. 
—_—_— 


ae 


is been 
LTD. 


ed 


e com- 
ne out- 
can be 
ar, the 
Union|} 
rdinary | 
shares } 
one for 
t. The} 
a when} 


man &, 
ided 31 
ed with 
he divi- 
ym pares 
sar. The 
ichtester 
by ont 





15 August 1953 


Ries prmies te the sepetes” elev? 







Higher 
Industrial Production 
with Electricity 











I} / 


THE CHEMICAL AGE 


}) 4 “HIGHER INDUSTRIAL 


333 


PRODUCTION WITH ELECTRICITY” 


* “LIGHTING IN INDUSTRY” 


/} ee “MATERIALS HANDLING 


IN INDUSTRY” 


]) %& “ELECTRIC RESISTANCE HEATING” 


ECM s00xs ON 


Industrial Productivity 


RODUCTIVITY is one of the vital pro- 
blems affecting Britain today. One 
way to increase productivity is to put 
POWER at a man’s disposal; and the 
best way to do this is with electricity. 
As a contribution to the solution of 
this problem, the British Electrical 
Development Association is now pub- 
lishing a new series of books for 
management and executives in In- 
dustry. The first four are now available : 
“Higher Industrial Production with 
Electricity *’ describes a wide variety of 
modern production methods; “Lighting 
in Industry” shows how lighting can 
affect individual output, how its 
effectiveness can be assessed, and how 
improvements can be made; “‘ Materials 


‘ty, 


Y 


ES 
. 
= 


willy 


Electricity 





Handling in Industry ” shows the way 
to increased productivity by improved 
handling; and “ Electric Resistance 
Heating ” indicates where, and how, 
this unique method of producing heat 
without combustion can be applied. 


The post-free price of each of the 
books is 9/- and copies can be obtained 
from the British Electrical Development 
Savoy Hill, London, 
W.C.2, or from your Electricity Board. 


Association, 2 


The Association has produced a 
film called ** A Case for Handling” 
which illustrates by practical demon- 
stration the vital part that improved 
materials handling can play in all 
industries. It runs for 32 minutes, 
and is available on free loan. 


or PRODUCTIVITY 
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extraordinary meeting to consider a proposal 
to capitalise £250,000 and distribute one new 
5s. share for each 5s. unit held, as known. 


The Mirrlees Watson Company, Limited 


Satisfactory demand for sugar, chemical 
and allied machinery is reported by the Mirr- 
lees Watson Company, Ltd., of Glasgow. 
Several very large sugar contracts were com- 
pleted during the past twelve months and 
new orders booked include a 15 roller 36 in. 
by 78 in. turbine driven mill for St. Kitts, 
and a complete new mill to handle 2,500 
tons of cane per day for Venezuela. On the 
chemical and distilling side substantial Cana- 
dian orders have been booked for evapora- 
tors for corn-steep liquor and a grain distill- 
ing plant for potable spirit. Production of 
tanks for storage and transport of liquid 
oxygen has increased and steam ejector air 
pumps for use in the chemical industry have 
also been a feature of this group’s activities. 


Oldham & Son Limited 


In a statement circulated in connection 
with the annual meeting of Oldham & Son, 
Limited, on 27 August, the chairman, Mr. 
John Oldham, points out that the company’s 
ability to cater for the changing require- 
ments of industry has been further expanded 
during the year by extensions to the 
Research and Technical Development Sec- 
tion, which would accelerate the develop- 
ment of new lines over the wide field of the 
company’s battery, mining and electrical 
interests. The consolidated profit and loss 
account shows a net profit for the year to 
31 March amounting to £262,541, a decrease 
of 18 per cent compared with the figure for 
the previous year. The proposed final divi- 
dend of 10 per cent on the ordinary shares 
makes 174 per cent for the year. 


Market Reports 


LoNDON.—Quiet conditions prevail in all 
sections of the industrial chemicals market, 
but the outlook is brighter than for some 
time past, and rather more activity is looked 


for in the autumn markets. Price changes 
have been few and quotations generally dis- 
play a firm undertone. The basis price for 
lead oxide and litharge is now £126 15s, the 
last change being 11 August. On the same 
date the basis price for dry white lead was 
increased to £144 10s. There has been 
little activity in the coal tar products market, 
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but contract deliveries are being taken up 
with fair regularity and conditions are un- 
likely to change just yet. 


MANCHESTER.—The Manchester market 
for heavy chemical products during the past 
week, although slightly more active than a 
week ago, continues under holiday influ- 
ences. These have affected particularly the 
movement of supplies of textile chemicals, 
for a large number of towns in the Lanca- 
shire cotton and Yorkshire woollen areas are 
now enjoying their annual stoppages. The 
prospects when conditions get back to 
normal are reasonably bright, however, and 
a steady flow of supplies to the textile and 
other leading industrial outlets is looked for. 
Among the tar products there is a steady call 
for creosote oil and, in the light distillates, 
for benzol, xylol and toluol. 


GLascow.—Due to the large number of 
factories still closed owing to holidays, the 
past week generally has been somewhat un- 
interesting. However, next week should¢ 
show a difference owing to the large number 
of orders on hand awaiting delivery. 


Mathieson Chemical Corporation 
SALES and net profit of Mathieson Chemi- 
cal Corporation, Baltimore, reached a new 
high figure for the six months ended 30 June. 
Net for the period, after taxes and preferred 
dividends, was $8,828,633 compared with 
$7,077,172 for Mathieson and Squibb on a 
proforma combined basis in 1952, and 
$5,135,516 for Mathieson alone in 1952. The 
merger with E. R. Squibb & Sons took place 
on 1 October 1952. The $5,000,000 cost of 
rehabilitating the company’s Morgantown. 
W.Va., plant has been fully repaid, and earn- 
ings from the operation are now accruing| 
to the corporation. The plant has been pro- 
ducing at a higher rate than at any time since 
its construction during World War II. Com-] 
pletion is also announced of the first success-| 
ful natural gas well on lands leased by the 
corporation in East Texas. Additional wells 
are now being drilled in the area, with 
chances of successful production viewed as 
good. 





Additional foreign agents recently ap- 
pointed by Styrene Copolymers Limited are: 
Holland and Indonesia, Messrs. L. J. Volk- 
ers, Sarphatistraat 62, Amsterdam C; India, 
P. S. Daftary, Abdulla Building, D’Silva 
Road, Bombay 28. 
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The SQUARE TAPER The ROBBICAN 


P.T.L. KEGS Shai 


F. ROBIASO 


& COMPANY LIMITED 
SOLTHCOATES LANE, 
HULL 


TELEPHONE 314518-7 
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CLASSIFIED 


ADVERTISEMENTS, 











EDUCATIONAL __ 





FOR SALE q 





THE UNIVERSITY OF MANCHESTER 
THE NEXT SESSION COMMENCES ON 
THURSDAY, Ist OCTOBER, 1953 


-M.L.Chem.E. More than half of successful candidates 

since 1944 have been trained by T.1.¢ All seeking 
quick promotion and higher pay in the Chemical and 
Allied Industries should send for T.I.G.B. prospectus, 
100 pages of expert advice, details of guaranteed Home 
Study Courses for A.M.1I.Chem.E., B.Se.(Eng.), 
A.M.I.Mech.E., A.M.1I.Prod.E., C. & G., etc., and wide 
range of Diploma Courses in most branches of Engineer- 
ing. Send for your copy today. FREE. T.I1.G.B., 
DEPT. 84, 46a, NORTH ROW, LONDON, W.1. 





SITUATIONS VACANT 





The engagement of persons answering these advertisements 
must be made Pr Bm a Local Office of the Ministry of 
Labour or a Scheduled Employment Agency if the applicant 
is a man aged 18-64 inclusive, or a woman aged 18-59 
inclusive, unless he or she, or the employment, is excepted 
from the provisions of the Notifications of Vacancies 
Order, 1952 


EVELOPMENT Department of Heavy Chemical 
Manufacturer (largely inorganic) has the following 
vacancies for CHEMICAL ENGINEERS : 

(a) CHEMICAL ENGINEER, qualified, some experience 
desirable ; age preferably 24-28. Salary dependent 
on qualifications and experience, but not less than 
£600. 

(b) PROJECT LEADER, qualified A.M.I.Chem.E., or 
equivalent, several years’ industrial experience. Age 
preferably 28-32. Salary dependent on qualifications 
and experience, but not less than £3800. 

Replies, which will be treated in strict confidence, to 

BOX No. C.A. 3248, THE CHEMICAL AGE, 154, FLEET 

STREET, LONDON, E.C.4. 


"TECHNICAL SALES REPRESENTATIVE required to 
handle Nucleonic Instruments and other scientific 
apparatus. Excellent opportunity for Radio-Chemist 
with own car. Send full details to BOX No. C.A. 3247, 
THE CHEMICAL AGE, 154, FLEET STREET, LONDON, 





FOR SALE 





ANIMAL AND VEGETABLE 

horticultural, burning, filtering, disinfecting, 
medicinal, insulating ; also lumps ground and granulated; 
established 1830; contractors to H.M. Government.— 
THOS. HILL-JONES, LTD., ‘‘ INVICTA *’ MILLS, BOW 
COMMON LANE, LONDON, E. TELEGRAMS: ‘‘ HILL- 
JONES, BOCHURCH LONDON.’’ TELEPHONE 3285 
EAST. 


HARCOAL, 


OR Sale, FOUR MANESTY GAS-FIRED STILLS. 

Capacity, 6 to 8 pints per hour. In working condition. 
Apply to BOX No. C.A. 3245, THE CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4, 





600 


DRYING PLANT 


ESTNER No. 12-35 PATENT T.V. DRIER, M.S 
construction, with inlet and outlet fans, separator 
with automatic air lock to outlet fan and stocking | g_ 
collector. Structural steel work and platforms, 
Motorised 400/440/3/50. | 


KESTNER SINGLE EFFECT 2-PASS FILM EVAPORA- i 
OR, cap 750 Ib./hr., with structure, tanks and 
vacuum pump. Stainless steel contact surfaces, 
stainless steel feed and liquor tanks. New 1946. 

KESTNER No. 6, 10 ft. by 42 in. diam., SINGLE ROLL 
SPRAY FILM DRIER, drum of close grain C.L |Jo 
carried on two hollow forged steel trunnions in 
roller bearings. Steam W.P. 60 Ib. sq. in. 18 
spray nozzles supplied for liquor and air manifolds, | 
liquor feed gauge and all gauge. Stainless steel 
sectional scraper knife, M.S. hood fitted over drum. 
Direct drive through totally enclosed worm ge ear,g” Ste 
5 h.p. required. 

New 1953 and unused KESTNER No. 5 ROTARY FILM | }- 
DRIER, C.I. drum 7 ft. by 30 in. diam., stainless 
steel knives. W.P. 60 Ib. sq. in. Feed tray and W 
product worm conveyor. 

KESTNER No. 3 ROTARY FILM DRIER, C.I. drum 
63 in. by 24 in. diam., stainless steel knives, 1- 
W.P. 60 Ib. p.s.i. Feed tray and product worn 
conveyor. 2 


l- 





GEORGE COHEN SONS & CO., LTD., 1- 
WOOD LANE, LONDON, W.12, j 
Tel.: Shepherds Bush 2070 and He 
STANNINGLEY, NR. LEEDS 

Tel.: Pudsey 2241. 
“ 


ELAFILA, THE INERT FILLER. Used in the 

manufacture of Fertilisers. Insecticides, Paints, p, 
Plastics and Insulating and Sealing Compounds. Prompt 
supplies in a wide range of fineness grades. THE 


DELABOLE SLATE CO., LTD., DELABOLE, 
CORNWALL. Do 
6— 

OTATING PAN MIXER by ARTOFEX. Two PANS, 


47 in. diam. by 22 in. deep; 2-sack capacity. “y 
Human arm type blades. Fast and loose pulley 
drive. £100 ex-works. 

One Ditto by T. COLLINS, BRISTOL. Two PANS, 47 in 
diam. by 24 in. deep; 2-sack capacity, with 
automatic feed. Chain drive to 5 h.p. motor/4— 
£85 ex-works. 

THOMPSON & SON (MILLWALL), LIMITED, 
CUBA STREET, LONDON, E.14. - 
TEL. EAST 1844. No 


WIN Z-arm JACKETED MIXER. 
20 in. by 20 in. by 17 in. deep 
pulleys. 

VACUUM BOTTLE FILLER. Dual head, stainless steel? 
contact parts. By Roberts, Bolton i— 

VACUUM ROTARY FAN. 3 in. intake and delivery, or 
motor bedplate, vee pulley. 

ROTARY PUMP. Geared rotors, 4 in. suction 


WELDING’S SAXONE BDGS., TARLETON STREET, 
LIVERPOOL, 


Tipping pat 
Clutch and belt 
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FOR SALE 
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FOR SALE 





ITs 


3 JACKETED INCORPORATORS, double “ %"’ arms, 
double geared, power-driven tipping motion, with 
= counterbalancing weights. 
3—Baker Perkins and Werner Jacketed MIXERS, screw 
tipping pattern, friction pulley drive, single 
geared, with double-fin type agitators. 
4—Gardner RAPID SIFTER MIXERS and MIXERS 
only, various sizes, one with brass fitted interior 
and glass-lined end plates. 
27—Various POWDER DRESSING or _ SIFTING 
MACHINES, totally enclosed, with barrels from 
80 in., long by 22 in. diam. to 120 in. long by 
HIER, M.S 30 in. diam., belt driven with collecting worm in 
3, Separator hopper bottoms. 
nd stocking | 4_Recessed Plate FILTER PRESSES, 30 in. square 
platforms. 70 plates in each, centre fed. 
4—Johnson FILTER PRESSES, 24 in. square, side feed 
EVAPORA- and enclosed delivery, fitted 29 plates and 30 
tanks and frames. 
. — 1—Johnson FILTER PRESS, 36 in. square, plate and 
now 20m frame type, double inlet and enclosed delivery 
GLE ROLL ports 
» grain C.L/Johnson Oil FILTER PRESS, Premier type, plates 
runnions in 2 ft. 8 in. by 2 ft. 8 in., of which there are 45, with 
sq. in. 18 angle lever closing gear. 
r manifolds |1Johnson FILTER PRESS, 42 cast-iron plates, 32 in. 
pomanghocen square, centre feed. 
worm gear,¢5team- -heated FILTER PRESS, Premier type, 32 in. 
square, with 30 recessed plates 
‘ARY FILM 1— Johnson FILTER PRESS, 46 plates, 32 in. square, 
m.. stainless centre feed, bottom corner open delivery. 
ed tray and Wood FILTER PRESS, fitted 69 ribbed plates, 2 ft. 8 in. 
square, with top centre feed and bottom enclosed 
CL. drum delivery channel. 
teel knives, 1—24 in. and 1—30 in. HYDRO EXTRACTOR, self- 
oduct worm balancing, swan-neck type, self-emptying bottom, 
belt driven. 











TD 1—30 in. and 2—36 in. Ditto with enclosed motors, 400 
“ehmaies \ volts, 3-phase, 50 cycles. 
d Heavy Cake CRUSHING MILL, 2-pair high, by 


Nicholson, for cake up to 3 in. thick, rolls 30 in 
long, top with coarse teeth 9 in. diam., bottom, 
with finer teeth 12 in. diam.. 
5—sets A.A. CRUSHING ROLLS for linseed, cottonseed, 
etc., 48 in. long, belt driven, with feed hopper, side 
sed in the frames, baseplate and striking gear. 
es, Paints, Bennett Copper-built EVAPORATOR, 4 ft. diam. by 


=, _—- 4 ft. 6 in. high, steam-jacketed bottom, mounted 
€ on legs, with swan-neck vapour pipe and separate 
DELABOLE, pte, , 


vertical belt-driven vacuum pump. 
Douglas ROTARY PUMP for oil, soap, etc., belt driven. 
6—various Horizontal Duplex STEAM PUMPS, 
Worthington and Tangye pattern, 1 in. to 24 in. 


bgp nom suction and delivery. 

preteen “U "-shaped Horizontal MIXER, 7 ft. long, 3 ft. wide, 
P 3 ft. 3 in. deep, belt and gear driven, end outlet, 

PANS, 47 in. square horizontal centre shaft with cast radial 


pacity, with type mixing arms, last used for linoleum paste. 
h.p. motor.4—5-roll REFINERS, fitted chilled iron, water-cooled 

rolls, 40 in. long, 16 in. diam., belt and gear driven 
with clutch drive suitable for motor, by Baker 
Perkins, Ltd. 

No. 1 and No. 3 Size MIRACLE MILLS with fans and 
cyclones. 

7 ft. Torrance Positive-driven EDGE RUNNER, 2 vertical 
Paint Pug Mills, 2-bar Dise Paint Grinding Mills, 
and 2 Horizontal 40-gallon capacity Cox Pug 
Mills for paint. 

1—No. 1A Water-cooled CIRCULATOR MILL. 

a—4} Christy & Norris DISINTEGRATOR with 60 h.p. 
A.C. motor and starter. 


IMITED, 
4. 


Tipping pat 
itch and belt 


tainless steel 


delivery, on 


tion. aCe pineent, LTD., 
ENGIN 
IN STREET, HULL. 


Telephone 31743. 








C. BARBER, LTD. 


BOJLING PAN, C.I., jacketed, 150 galls. 

BOILING PAN, 30 galls., copper with C.I. jacket, 
arranged for hand tilting 

Three Welded Horizontal Cylindrical, 500 g 
TANKS, double compartment 

STORAGE BINS in stainless steel cylindrical with covers, 
40/20/14/10 galls. capacity 

Cannon Steam jacketed enamel lined PANS, 10 and 25 
galls. All new and unused 

Doulton 25 gall. COPPERS with lids. New and unused. 

Several new and unused double trough type steam 
jacketed MIXERS, Fitted twin contra-rotating Z 
blades Arranged for hand tilting and suitable 
wet or dry mixing. Capacity 25 galls. 


zall. STORAGE 


Cc. BARBER LTD. 
SILVERDALE GARDENS 
HAYES MIDDLESEX 


Telephone-—Hayes 2735/6 


_ SERVICING 





ONCENTRATION AND DRYING. Chemical Company 

in South East London will shortly have capacity 
available for Evaporating and/or Spray Drying. The 
units are in stainless steel and can produce about 
500/1,000 lb. of dry powder per hour, depending upon 
product. Short or long contracts will be welcome. 
oe invited and prices given on application to 
BOX No. C.A. 3243, THE CHEMICAL AGE, 154, FLEET 
STREET LONDON, E.C.4. 


a= GRINDING, MIXING and DRYING for 
the trade. 
THE CRACK PULVERISING MILLS LTD., 
Plantation House, 
Mincing Lane, 
London E.C.2. 


ULVERISING of every description of chemical and 
other materials for the trade with improved mills, 
wharfage, and storage facilities. THOS. HILL-JONES. 
LTD., ‘‘ INVICTA’’ MILLS, BOW COMMON LANE, 
LONDON, E. TELEGRAMS : ** HILL-JONES, 
BOCHURCH LONDON.’’ TELEPHONE 3285 EAST. 


ET AND DRY GRINDING, Micronising, Grading and 
Mixing of Minerals and Chemicals for all trades. 
Also suppliers of ground zircon, sillimanite, fused silica, 
precision casting materials and a wide range of ground 


minerals 
W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON- TRE NT, 
Phones STOKE-ON-TRENT 2814 & 6475 





WANTED 





AN some firm offer us a Non-Inflammable Adhesive 

or Plastic product for bonding together two pieces of 
thin chrome-tanned leather. Must have rea — oe gree 
of flexibility and give untearable bond. BOX C.A. 
3241, THE CHEMICAL AGE, 154, FLEET STREET, 
LONDON, E.C.4. 
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WANTED 





ANTED— Small roller-type PELLETING MACHINE 

for # in. or } in. pellets. Particulars to BOX No. 
C.A. 3246, THE CHEMICAL AGE, 154, FLEET STREET, 
LONDON, E.C.4. 





WORKING NOTICE 





THE proprietor of British Patent No. 621897, entitled 
METHOD AND APPARATUS FOR SEPARATING 
GASES OR VAPORS FKOM MIXTURES THEREOF, 
offers same for license or otherwise to ensure practical 
working in Great Britain. Inquiries to SINGER, STERN 
& CARLBERG, 14, EAST JACKSON BOULEVARD, 
CHICAGO 4, ILLINOIS, U.S.A. 





AUCTIONEERS, VALUERS, Etc. 





DWARD RUSHTON, 
(Established 1855). 


SON AND KENYON 





Auctioneers, Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central Manchester. 














For Classified Advertising 
| THE CHEMICAL AGE 


| Gives direct and immediate penetration. 

| Is the recognised liaison between buyer 
and seller. 

| Accepts advertisements up to first post 

on Tuesday for insertion in that week’s 

issue. 

Gives a reduced rate for more than three 

insertions and 


PULLS IN RESULTS 


The rates are 4d. per word (approx. 7 words 
| to a line) or 25/- per inch semi-displayed. 


Send your classified advertisements for 
Invitations to Tender, Situations Wanted 
and Vacant, Articles for Sale, and 
Miscellaneous Requirements to :— | 


THE CHEMICAL AGE 


BOUVERIE HOUSE, FLEET 
STREET, LONDON, E.C.4 
Telephone: Central 3212 (26 lines) 























Advertise in 
‘The Chemical Age 


YEAR BOOK 
1954 Edition 


for wide coverage in Great 
Britain and most countries 


| overseas wherever chemistry 
| 


is applied to industry. 


270 advertisers 
used the 
1953 edition 


Advertisement rates and 
details from 


The Publisher 


The Chemical Age 
YEAR BOOK 


| Bouverie House 
| Fleet Street * London’ E.C.4 


| 
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FOR ALL TYPES OF 
BOILERS 

















Durability 
Efficiency 










Patents 







AIR SPACE DESIGNED 
TO SUIT DRAUGHT 
AND FUEL HEAT 
RESISTING METAL 














"NATIONAL ENAMELS LTD. 
53, NORMAN ROAD, GREENWICH COLLINS IMPROVED 
ees aie FIREBARS, LTD. 


eee 51, THE MALL, EALING, LONDON, W.5 
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HYDROGEN PEROXIDE 


Caled setts sag apsbio GUANTITY | beuWERY—} PEROXYGEN COMPOUNDS including: 
| Wydiogen Ronde Wcatleys| Prompt Perborat 
6 Ci f 
Podium 4ertotalé  1Ton 
odin Lea tyldalohate Z¢ 













WORKS 


TO- “4 





? 6183 










4 


. 4 x 
VALE L/tbaritmen 





REQUISITION N 


La Sodium Percarbonate @ Sodium Perborate 
ary Urea Hydrogen Peroxide @ Persulphates 


Benzoy! Peroxide and other Organic Peroxides 


BARIUM COMPOUNDS 
including: 
Blanc Fixe @ Barium Carbonate Precipitated 
Barium Chloride @ Barium Hydrate 


Sodium Sulphide @ Sulphated Fatty Alcohols 
Sodium Metasilicate @ Detergents 
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Laporte Chemicals Lid., Luton. Telephone: Luton 4390. Telegrams: Laporte, Luton. 
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Small Rotary Blowers are essential for 
many industrial purposes where a 
steady flow of air is required. 

Blower to handle corrosive gases 
is now being developed. 


LENNOX FOUNDRY CO., 
London, S.E.8 


Tantiron Foundry, Glenville Grove, 


PRESSURE 


for outputs 
from 2 to 30 
cu. ft. p.m. 
pressures up 
to 5ibs. sq.in. 
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EMPICOL LZYV. 80/83°, sodium 

lauryl sulphate in needle form, with EMPICO, LZyVe 
its low content of inorganic salts. Sodium 

free alcohol and water, permits great ] 

flexibility in formulating toilet Ss auryl 
preparations. It can be supplied to Ulphate 


B.P. and U.S.P. specifications. 


in 
‘ 4\ 
\ 


4 
Because.of its high purity and convenient physical form 
it is finding many industrial applications including plastics 
manufacture, fire fighting foams. plating baths. ete. 
L.RACTERI Pure white. Odourless in 


solution. Non-dusty. Easily dissolved in water. 
Easily reconstituted to a paste which is much 


7 as La firmer than ordinary lauryl sulphate pastes 
Li 43> 
te Qi 2 aE ‘ oa 


mM 
a @ide ! . ; 
{ Bae J > n Oo ry J 
eee CTR: OLY LO 
MARCHON PRODUCTS LTD Head Office : Whitehaven. Telephone : Whitehaven 650-!-2 & 797-8-9 (6 lines) 
Telegrams : Marchonpro, Whitehaven. London Office : 140, Park Lane, W.1. Telephone : Mayfair 7385-6-7. 
Telegrams : Marchonpro, Audley, London. 


Compact and simple to store, handle and weig! 
In non-returnable packages 


con 
~ 


Manufacturers of fatty alcohol sulphates (EMPICOLS) emulsifiers (EMPILANS) self-emulsifying waxes 
(EMPIWAXES) alkyl! ary! sulphonates (NANSAS) and Uther detergent bases, activators and emulsifiers in 
powder, paste and liquid forms, and other industrial chemicals 
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“STILL LEADING” 
For CHEMICAL & ALLIED TRADES 
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CEMENTS & LIN 
For PICKLING TANKS, FLOORS, x ‘a 

DIGESTERS, KIERS, ww K RESISTS 
STONE, CONCRETE, A QW Formaldehyde, 
BRICK, WOOD, f i SFr acute: Bensene 
IRON VESSELS , ws Toluene Compounds HCl 
\S ws H,SO, HNO,, and HPO, 
mixed HNO, and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic 
Oxalic, Chromic Acids, Bisul phites, 
Hypochlorites, Mixed Acids, Per- 
oxides, Nascent Halogens and Alkalies. 
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PRESSURES 
SOLE MAKER OVER 50 YEARS’ EXPERIENCE 
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When you employ eile 


Metrovick TECAC direct 

current motor with in- 

; k TECAC M t tegral fan-operated air 
etrovic O ors cooling circuits 


0,9 METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED TRAFFORD PARK MANCHESTER 1” 


Member of the A.E.1. group of companic 
METROVICK Hi 
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